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URANOSCOPIA>® 


e R, T H E 3 
Contemplation of the Heavens, 
BEING A 


Demonſintion of the Equation of Tim 
| With the 


Method of obſerving the Solar Iogreſſes into any 
Point of the Ecliptic ; and the Inveſtigation of the 


_ Aphelions, and Eccentricities of the Planets. 


The Determination of the greateſt Elongation of 
VI Vs and MIx cor from the SUN. 


of the Mean Motion of the Earth, her Aphelion, and 


the Receſſion of the Equinox; the "SUN M 
True and Apparent Places, by Calculation 2 22 
tion: With the true Hour of rhe Night, by the STARS, 


perform'd by a New Quadrant, | 
Alſo, an Explanation and Demonſtration of the 


Keplerian and Flamfteedian Methods of Compuring the 
Times, and principal Appearances of Sglac Ecli 
To which are added, New Tables of rhe Nonage ime 


Degree, its Altitude; the Moon's Parallax in Altitude, 
Longitude and Latitude. With * other things uſeful 


X for * a Work. 


1 
By CHARLES LEADBETTER, Teacher of the 
GS Mathematicks, 


LOND 0 N. 


Printed for J. WIL G OX ar Virgil's Head, againſt the 
New Church in the Strand. dec XXXV. 
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INTRODUCTION. 
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S Here preſent you with what Tpro- - 
miſed in the 418th Page of my 
= Compleat Syſkem of ASTRONOMY-; 
that is, the — of Computing 
the Latitudes and Longitudes of 
EXPAT the Places of the Globe where the 
principal Ap&rances of Solar Eclipſes are Viſible.- 
And, as it was the Great Aepler that firſt made 

uſe of this method; fo it was our Country-man 
Mr. Flamſteed that took it into confideration and 
improved it: But becauſe the former wrote in 
Latin, and the latter giving but only one ſhort Ex- 
ample, and that Book is become ſcarce and con- 
ſequently dear, I have therefore in the following 
Sheets endeavoured to explain both their Methods 
in divers Examples. 

And as the times af the Univerſal Eclipſes are 
firſt to be had before you can proceed to find 
where the principal Appearances are ſeen; theſe 
muſt be Learned from the 17th Precept of my 
forecited Book; in which you are to obſerve, that 
the time of the Ecliptic Conjunction, is always 
equal 


! * 
1 
'' 
i 7 
* 
k \ 
Fa Y 
[ 
* 7 
'\ 
1 
C4 
* 
* 
1 
* * 
\. 


* 


# 4 — 


W The Inerodufion: 


„ 2 —— ——ů — — LC 
g 5 

ene N 4 — l 4 baht 0 * 12 8 oh 9 8 5 
. CEP - * * IY 4 

: " 3 * 


equal to the time that the Sun is Centrally Eclipſed 


in the Nonageſime Degree; which you may the 


better underſtand by carefully ROE: the fol- 
lowing Calculations. 

And as this Method of projecting Solar Eclip- 
ſes, and the Paſſage of the Peuumbra over the Earrh's 
Disk, 1 have ſufficiently explain'd in the 41th 
Page of my SrsTEM; yet it will not be imperti- 
nent to acquaint the Reader (in this place) that, 
if we imagine a Plane to paſs thro' the Center of 
the Earth, ſo that the Line which joyns the Cen- 
ters of the Sun and Earth, may be perpendicular 
to this Plane, it will make on the Surface of the 
Earth a Circle, which will ſeparate the illuminated 
Hemiſphere of the Earth from the Dark. 

This Circle is called the ZHuminated Dixk ; 
which Disk is directly ſeen by a Spectator placed 
at the diſtance of the Moon, in the right Line 
which joyns the Centers of the Sun and Earth. 
Upon this Circle the Earth's Equator, its Pa- 
rallels, Poles, and all other Circles which we ima- 
gine, are to be {uppeſed Projected Orthographi- 
cally : For all Lines drawn from the Center of the 
Sun to every ſingle Point of the Disk being per- 
pendicular to it, all the reſt will be perpendicular 


to it; and then an Obſerver in the Moon will ſee 


all Countries, Cities, and Towns to move upon 


Wo Disk, which is occaſioned by the Rotation of 


the Earth round its Axis from Weſt to Eaſt: And 
every Point will have its way on the Disk: For 
by the Diurnal Gyration, all Places deſcribe either 
the Equator, or one of its Parallels; and if the Sun 
be inthe Plane of the Equinoctial, or rather if the 


Plane of the — al paſs thro* the Sun, the 
Equi- 


The it dä =. 
Equinoctial and all its Parallels are in that caſe 


projected into Right Lines: For they will all be 
perpendicular to the Disk, or Plane of the Pro- 


jection. 


But in other poſitions af the Earth. or Sun, the 
projection of theſe Circles will be Ellipſes, 
which is the way that all the Places of the Earth are 
ſeen to moveon the Disk. © | 

Now, if thro? the Pole and the Sun there be a 
great Circle drawn which cuts the Earth, and this 
Circlebe Projected on theDisk, it will be the Uni- 
verſal Meridian, (as in the three following general 
Schemes is Noted with © being the Earth's 
Axis.) To which, when any Place is obſerved 
to come, the Inhabitants of that Place-will have 
Mid-day. And when any Place is ſeen to touch 
the Weſtern Limb, or Edge of the Disk, the In- 
habitants of that Place will then fee the Sun riſing 
to them; but a Spectator at the Moon will ſee the 
Place to riſe and come upon the Disk, and will ſee 
it move towards the Faſt : cbecauſe the Eye at 
the Moon is carried that way) and as ſoon as it 
has pais'd the Univerſal Meridian, the Place then 
being gone to the Eaſtward, the Sun ſeen out 
of the Earth from the place will apppear to move 
Weſtward. But when the place comes to the 
Eaſtern edge of the Disk, the Spectator in the 
Moon will obſerve the Place to ſet in the Disk; 
but the Inhabitants of that place upon the Earth's 
Surface will ſee the Sun to ſet in the Weſt, =» 

"Theſe being the chief Properties of this Pro- 
jection, I ſhall hereunto ſubjoyn the twelve Pro: 
poſitions of Theodoſius, which will give great light 
into the Keplerian Method. | 
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PROPOSITION 2 


To thoſe that inhabit under the North pole, 
one and the ſame Hemiſphere of the World is al- 
ways apparent; but the other Hemiſphere is al- 
ways hidden: Nor do any Stars, either riſe or 


ſet to them; but thoſe that are in the upper He- 


miſphere are always conſpicuous, and contrarily 
thoſe in that, which is hidden, never appear. 


IL To thoſe People that inhabit under the E- 


quinoctial Circle, all the Stars do riſe and ſet; 


and are moved in equal time of 12 Hours above 
the Horizon, and under it. 


III. In every place within the Middle or 
Torrid Zone, the Ecliptic Circle is at ſome cer- 
tain time of the Day at right Angles to the Ho- 
rizon of the Place : For the Circle parallel to the 
Equator, drawn thro the Vertex or Zenith of the 
place, cuts the Ecliptic Circle in two Points. 
When therefore the Point of either Interſection is 
co-united with the Zenith, then the Ecliptic 


paſſes thro' the Poles of the Horizon; and there- 


fore it cuts the Horizon at right Angles; and this 
is done twice in one Diurnal Revolution. But to 
thoſe inhabiting under either Tropick, only once 
in a Day, that is, when the Solſtitial Points in 


which the Eclipric touches both the Trgpicks 
come to the Zenith of that place. See the Table 
of the Altitude of the * — This 
is made Plain. 


IV. To 


1. Inerodudticn CY 


IV. To 855 hk Zenith i is as far diſtant ſrom 


the Pole, as the Tropicks from the Equator, fix 


Signs ſhall at once happen to riſe, and ſix to ſet, 
in one Diurnal Revolution ; that is, to thoſe whoſe 
Zenith is in the Artic or Antartie Circle. | For 
whereas the Poles. of the Ecliptic are carried in 
the Peripheries of thoſe' Circles, theretore in one 
Diurnal Revolution the Pole is once co-united with 
the Zenith:; that is, the Pole of the Ecliptic with 
the Pole of the Horizon; and therefore, the E- 
cliptic is alſo co- united withthe Horizon. Which 
Co- union is made in an inſtant ; and after that 
inſtant the Ecliptic is forthwith divided into two 
parts by the Horizon: So that in an inſtant one 
Semicirele of the Ecliptie riſes, and og other 


Semicircle ſets. 


V. To thoſe People inhabiting under the E- 


quinoctical Circle, the Meridian ſhall cut above 
the Horizon the Semicircle of the Ecliptic into 


two equal parts, when the Points of Contact of 
the Tropicks and Ecliptic come to be in the Ho- 
rizon ; — then allo the Ecliptic ſhall be at right 


Angles to the Horizon. 


For, the Horizon then paſſing chro? the Poles of 
the T ropick, (the fame with the Poles of the 
World) and the Points of the Contact of the 
Tropicks and Ecliptic ſhall (by the Laws of 
Sphericks) paſs likewiſe thro* the Poles of the 
Ecliptic ; and theretore ſhall cut the ſame at right 
Angles: And likewiſe the Ecliptic paſs thro the 


Poles of the Horizon, by which the Meridian alſo 
paſſes. 


From 


[a] 


vi The Introdection. 

From whence the Arches, as well of the Meri- 
dian, as of the Ecliptic, intercepted between the 
bie of the Horizon, a0 the ane, are e 


VI. To thoſe Inhabiting aki the Equinodal, 
all Semicricles of the Ecliptic ariſe in equal time, 
as likewiſe do their oppoſite Peripheries. 
For there, every Semicircle of the Ecliptic a- 
riſes with the Diurnal Arch of its beginning; (but 
by the ſecond hereof) all the Diurnal Arches are 
Semicircles, by which is manifeſt, the firſt part 
of this Propoſition : The other part is clear, ſeeing 
not only the oppoſite Peripheries of the Ecliptic, 
but thoſe likewiſe equally diſtant from the/Equi- 
noctial Points aſcend, with equal Arches: of he 
Equinoctial. 23619 


VII. To 1 people whoſe Horizon differ by 
a more Eaſterly Poſition, the Stars neither ariſe 
together, nor ſet together; but by how much 
ſooner they ariſe to thoſe who live more Eaſterly, 
by ſo much ſooner do they ſet: For the Horizons 
of ſuch equal Places, by reaſon of equal Altitude 
of the Pole, touch the ſame Parallel of the E- 
quator ; wherefore the Arch from any Parallel 
of the Semicircle of the Horizon interjected, as 
well between the places Eaſtward, as thoſe 
Weſtward, are the ſame. Therefore every Star in 
a place Eaſtward by the ſame Arch, anticipates its 
riſing, and thence its Setting, and conſequently 3 in 
the lame een time. 
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The Introduction vii 
VIII. To thoſe inhabiting under the ſame Me- 
ridian, whatever Stars are between the greateſt of 
the always apparent Parallels and the Equinoctial, 
appear longer above the Horizon to thoſe inhabi- 
ting Northward, than they do to thoſe inhabiting 
Southward. | | 
And how much ſooner they ariſe to thoſe in- 
habiting Northward, ſo much later they ſet. But 
thoſe Stars which are between the greateſt of the 
Parallels always latent, (or hid ) and the Equi- 
noctial, appear longer above the Horizon, to thoſe 
inhabiting Southward, than they do to thoſe inha- 
ting Northward ; and how much ſooner they riſe 
to thoſe inhabiting, ſo much later they ſet. 

For to one travelling towards the apparent Pole, 
the Diurnal, increaſes; and to one going towards 
the Pole that is depreſſed, the Diurnal Arch of a 
Star, declining. thither ward, increaſes likewiſe: 
But by Collating the Arches increaſing on either 
ſide, that is to ſay, towards the Eaſt, or towards 
the Weſt, the reſt of the Propoſition is manifeſt. 


IX. But if the Horizons be neither under one 
Parallel, nor under the ſame Meridian, there will 
follow only an Inequality of the Arches raiſed a- 
bove the Horizon, after the manner as before ex. 
preffed ; but no Anticipation of Ris or Set- 
tings. This, as the premiſed, is manileſt by rea- 
on of the greater or leſſer Inclination of the Ho- 
rizon. | 


X. To thoſe Inhabitants under either Pole, the 
Sun is carried conſtantly for fix Months (nearly a- 
dove the Horizon, and as long underneath it. 


[a 2 


This 
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vii! 


s by che fall wal Gare une half _ 
of the Ecliptic-is always apparent, and the other 0 
_ always latent; either of which by the Sum (ap- 
* 1 ee 1 hogs: e ann 


— 197 ob vod: : iS H 0 © 
XI. To thoſe a rom the role toad the 
Artic or Antartic Circles, this conftant Stay of 
the Sun either above or under the Horizon, for 
ſix Months gros leſſer and leſſer, until it be re- 
duced to the ſpace of 24 Hours, either under the 
Artie or Antartic Circle: For, the Horizon of 
thoſe Habitations, touch two Parallels of the E- 
quator greater thanthe Tropicks, which an either 
ſide cut from the Eliptic two equal Feripherics ; 
and that Periphery which the Parallels always cure 
off, never ſets, and that which is always latent, ne. 
: yer riſes.” Latent, always fignifies: bid, 


'To ob iohabiting * the Artic or Antartic 

| Circles; the longeſt Day is 24 Hours, .and: t 

Night but an inſtant ; on the contrary, the 

longeſt Night ny Hours, and the Day but an 
inſtan t. Witt Tor! 
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ADVERTISEMENT. ' © 
— 1 Author hereof, teacheth Aſtronomy in 

i all its Parts; with Navigation, Surveying, 

auging, and Dialling, at his Houſe, at the Hand and 
en in Cock- Lane, Shore-Ditch, London. 

Any Perſons that write to him out of the Country 
about their own Buſineſs, are deſired to pay the Poſtage 
f their Letters; otherwiſe they may expect no An- 
ſwer. 9 Ho 
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CHAP. I. 
4 Demonſtration of | the Equation of Time. 


EIN G now upon the Buſineſs of Demon- 
RE | ftrating my Aſtronomical Obſervations, ir 
will not be improper to ſpeak ſomerhing of 

the Inequality of Natural Days: For with- 
out a right underſtanding in that, the A- 
l ftronomer will be at a loſs ro regulate his 
2 courious Time-keeper, and thereby make 
wrong Obſefvarion. This is a Matter that has exercisd the 
Thoughts of Aſtronomers in all Ages: And tho' all have al- 
low'd, that there really is ſuch an Inequality; yer they have 
much diſagreed in affigning its Quantity, and demonſtra- 


ting the Reaſon and Affection thereof; becauſe they all built 


upon a wrong Hypotheſis, ſuppoſing the Earth at reſt; 
which produced them but one part of the Equation of Na- 
tural Days: And with this = ſatisfied rhemſelves, not 
thinking bur that they then had the whole, whereas they had 
only one half. N 5 . EET 

Thus, the Equarion of Time, which depends upon the 
Obliquiry of the Eclipric, was made uſe of rill about the 
Middle of the laſt Century, when our Country-Man Street, 
in his Ephemeris for the Year 1655, gave a little Sketch 
of us Demonſtration, which he afterwards put in his 4- 

HY a | ſtronomia 


24 URANOSCOPIA. 


ſtronomia Carolins, with Tables of the Equation of Time, 
in Two Parts ; where he roſsly miſtakes the Second Part, 
and bids us bg Add, RA we I ould Subtract, & contra 3 
leaving che Second Patt without any Demonſtration at all ; 

till ar Taft; gur mot Learned Aſtronomer Mr. Flamfteed, has 
determin'd the Controverſy, and by moſt evident Demon- | 
ftrations Geomertical has put the matter beyond further Dif- 
pute, clearly evincing both the Reaſons, Affectiens, and 


Quantity of this Inequality. His Differration concerning 
this, is annex d, and publiſh'd ar the End of the Opers 
Poſthuma eric Horrozci, Lond. 1673, 4t0. to which 1 
refer my Reader ; 
Let us now, with Dr. Keill, ask who they are that dare 2 
tell us, that the Sun doth not tell the Truth 2 The Aſtre- p 
nomers are the bold Men that telt ns ſo: For they, by I 
their nice Search idto Things, have found, that the Sun's 5 
apparent Motion is no ways equal: They obſerve, that he 1 
now and then flackens his pace, and afrerwards quickens A 
it again: And therefore Equal Time, which goes on al- E 
ways at the Tame rate, Cannot truly de meaſur'd by the 1 
Sun's Motion: Kell, Le, Page 313. Aſtronomers have di- | 
ati the Days into Civil and Natural. 4 
1. A Civil Day being that Space of Time containing * 
juſt twenty four Hours, reckon d from Twelve of the Clock qt 
ar Noon on one day, unto Twelve of the Clock at Noon t 
on the next day; in which time the Equinoctial makes nd 
one entire Rev olution about the Axis of the World. : eq 
25 The Natural, or Apparent Day, is that Space of * 
Time, in which the Sun moves from the Meridian of one Ec 
Place, to the ſame Meridian again. Theſe Days are not * 
always of an equal Length; but are longer at ſome times is 
of the Lear than at other times, The d. ference between md 
theſe two ſorts of Days is but (mall ; and there is a double Me 
Cauſe for this ſmall Inequality. | ci. 
All Aſtronomical Time begins at the Noon of one day, tic. 
and ends at Noon on the next following day; and this a- get 
grees with the Natural Day above- mention d. | the 
This has alſo two Demonſtrations, vix. Equal and Appa- the 
renk. 
The Equal - "IE is that which is kepr by an equal Moti- F 
on in the Equinoctial ; to Which Time al I Ta- qui! 
| rm are exhiþires, | or t 
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The Apparent Motion, or Time Apparent, is the ſenſibl e 
or 4 £1 Meaſure, eſtimated by the Sun's Apparent une- 
qual Motion in the Ecliptic; to which, all Calculations A- 
ſtronomical muſt be reduced. 
Ia this adjacent. Diagram, let A 5 C* 241 a Quadran of 
the Solſtitial Colure, A the Pole, | 
1 C a Radius of the Equinodti- e A 
I, Y Ba Radius of rhe Eclip- „„ 3 
ie the Equinoctial „ ee 9 ; | 
the Place of the Sun in the Be- B 3 7 
ginning of it at Noon on ſomne | - 
cerrain day, © the Sun's Place op 
at Noon the day following; { — * BS 


O, 10 cut the Equi- L— * . 
10 oh + Right, Angles in O: C "> n N 
TO. will expre(s the diurnal | 
Motion of the = and y OD its Risk Abus on, or the 
Equinoctial that culminates with the Sun: which Arch, ſee- 
ing it is one of the Sides of a Righr-angled Spheric Trian- 
gle Y D O. cannot be equal | to the Hypothenuſe, that i is, to 


E. Sun's Motion O. 


Wherefore ſeeing the Revolutions of the Equinoctiaſ, and 
of its equal or like Parts, are equable, and performe in 6 
qual times; but the Sun, in paſſing equal Parts of the Eclip- 
tic, apply to the Meridian with unequal Parts of the Equi - 
3 ; it neceſſarily follows, that the Solar Days are un- 
equa 

Ng that the difference between the Sun's true Place a 
its Right Aſcenſion, being converted into Time, is the true 
Equation of Time ariſing from this Cauſe. Which Equation 


in the firſt and third Quadrants of the Eclipric is to be ſub- 


tracted from the Apparent Time: For in them the Longi- 
tude of the Sun from the next Equinoctial Point paſſes the 
Meridian ſooner, than a like Arch projected in the Equino- 
Ctial- Bur in the ſecond and fourrh Quadrants of the Eclip- 
tic, this Equation is to be added to the Apparent Time to 
get the Mean; for in theſe the Longitude of the Sun from 
the Equinoctial Point Libra paſſes the Meridian later than 
the like Arch projected i in the Equator. 


For Example Let the Longirude of the Sun from the E- 
quinoctial Point Y be y Os 59/ 8//, its Right Aſcenſion, 
or the Arch of the ä culminating therewith "_ 
7 ue f c — | (5 


9 


1 n | 8 
F 4 U AN 6s co PIA. 
| : 3 - * 


1 be Y D 54 14%, being leſs than y © by 4/547; which be. 
| ing turned into Time (by the Table, Page 66, of my Aſtro- 
nomy) is 19“ 367”; and by ſo much is the Apparent Day 
ſharcer than rhe Mean. 833 hens, , #2 6: 55 boa 
This therefore is the Equation of Time arifing from rhis 
Cauſe, and is Negative, or to be ſubtracted from the Appa- 
rent Time, to obtain the Mean Time: For the Longirude of 
Sun arrives ar the Meridian ſooner tlian a like Arch projec- 
ted in the Equinodtial, . 3 1 
To make all plain, I ſhall annex the following Table; 
ſhewing the Sun's Right Aſcenfion to every Degree of the E- 
cliptir; in which I have nuniber'd the Sun's Place from 4. 
ries, increaſing by one Degree round the Eclipric, to 3600, 
At tlie Top of every Column I have ſer the Signs, for a Guide 
to know in what part of the Ecliptic he Sun is: By which 
you may perceive, that in the firſt Quadrant, that is, all the 
time the Sun's Place is leſs than 90, rhe Sun's Place exceeds 
| the Right Aſcenſion; bur in the ſecond Quadrant, that is, 
| while be is moving from Cancer to Libra, his Place being leſs 
than 180?; the Right Aſcenſion is more than the San's Place. 
In tlie third Quadrant, the Longitude is again greater than 
the Right Aſcenſion 5 bur in the 4th or laſt Quadrant it is a- 


* 


gain leſs, as in the ſecond. e ä 
No it is from this Table that I conſtructed thar in Page 
2, of my Aſtronomy. Thus, let he Sun be one Degree in 
Aries, his Right Aſcenſion is 55! 47%; which ſubrracted from 
1?, leaves 4 581; which turned into Time, is 19! 52/4, 
Now becauſe I omir Thirds in that Table, therefore I call 
19/7 52/1; 3060", which is the firſt Number in that Table of 
the ard Part of the Equatiou of Time, to be added to the E- 
qual, ot ſubtracted from the Apparent Time, Again, let 
the Sun be in 15 Taurus; that is, 450 from the beginning of 
Aries, and his Right Aſcenſion is 420 31134“; this difference 
is 2 28 2610; which reduced into Time, is 9753 44% ro 
be added to the Equal, or ſubtracted from rhe Apparent 
Time, as that Table direcks, which was conſtructed from 
this, after the manner now directed. Tn | 
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PP 2d on vita: Aifnerns sf awe; 
On account of the Sun's Eccentricity, C © 1892, from 
the Center of the Earth's Annual Orbit, the - Diurgal Moti- 
on of the Earth is ſometimes faſter, and ſomerimes flower 
than the Mean Motion 539 8“; and, conſequently the Ap- 
parent Day is ſometimes longer, and ſometimes ſhorter than 
the Mean Day: Which Inequality, and the quantity of the 
Difference of the Equal or Mean Day from the Apparent, is 
„ / - 
In the following Figure, ler A B D E be the Great Orb, 
in which the Earth is yearly carried about the Sun; 
the Center hereof is C, A, the Aphelion, or the Ear h's 
place at Noon on that Day that it is in its Aphelion, ſuppoſe 
the 18th of Fune, B the Earth's Place ar Noon the 
following Day; A F an aſſigned Meridian of the Earth; 
the Arch A B, or the Angle A CB; the Mein Mo- 
tion of the Earth 590.8“, from the Noon of the giv- 
en Day, to the Noon of the Day following; Fa Point in 
r h0 ok ado 
dianturn'd to the — | 
Sun; whichfoit 
while the Eartngn 
is carried in its 
Orb from A ro _ 
B. is roll d ß 
the diurnal; Cir- ., 


R 6 n 


Fein 30 NY 


F thro' BING 
the ſecond. Day; 
to which Place 
when the ſaid 

Point arrives, tis, 
manifeſt that che 
Earth has per- 
form'd a Com- Ns 
plear Revolution 

about its Own A- 

xis; becauſe che 
Meridian B G, 


in the fecond Day's Poſture, is made parallel to A F, its 


| 8 " 5 : . - © 4 4 
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where 'tis ! rurn'd directly t to the Sun, who governs the cui 


Day 8. 


turns of any certain Meridian to him, are very unequal: 
Neither can that poſſibly he equal, in reſpect of any Point, 


about which the Earth s carried equally” as is ſuffeient 
Where. 


Time reſpect the Point of 
the Mean Motion, (that is, the Center of the Orbit at C) and 


maniteſt from the Inſpection of the Scheme only. 
fore the Mean Noon and E. 


in our preſent Inſtance, is then; when the Meridian carried 
ſrom K, arrives ar L, where ir is directly turn'd to the 
Center, of the Orbit at C. And when it has gained this 
Foſture, the Earth has performed its Mean Motion above 
Revolution requiſite ro compleat a Mean Day. Ans 

For the Arch GL, or the Angle GBL is equal to the 
Angle A C, the Mean Diurnal Motion of the Earth. 
Allo rhe Arch GK, -which the Earth, or any Meridian 
therein, pass more/ than a Revolution; before it be 
Apparent Noon, is equal to the Angle A & B. the Apparem 
Motion of the Earth at the Sun. * 

From whence tis erident, that the. Arch K 1. which the 
Circumference of the rolling Earth performs between the 
Apparent and Mean Noon, and which ſhews the Difference 

between the Apparent and Mean Day, is equal wo the Angle 
© B C, which is the Equarion of the Orbit. 
Wherefore the Profthaphereſi- of the Orbit tediiced | into 
Minutes and Seconds of time, ſhall be the ſecond part of 
the Equation of Time derived from the Earth's Motion. 
Which Bquations throughout this Semicircle of che Orbit 
(thar is, while the Mean Anomaly is o, 1, 2, 3, 4, 5 Signs) 
are Negative, or to be ſubtracted from the Abparent Time; 
for de Mean Noon ſucceeds the Apparent. 
In like manner, if we take the oppoſite Plaee of the 
Scheme, and conſider the Earth in its Perihelion, the Point], 


or the Meridian El, being made “parallel to its Yeſterday's | 


Poſture, tis plain, that the Earth has performed one com. 
Hier Rerqlution. 

This Point being carrfed to N, Where Nis! turned to the 
Center of the Orbit, tis now Mean Noon; For the Arch 
N * or the Angle NE I, — the mean diurnal m_— 

0 


And that this time is hot the fame A che Celeſtial ot 
Equal Noon, will be prov'd, nor. only ' becauſe the Earch has 
nor. yer performed. its Mean Motion above its Revolution 
(tho' this were a ſufficient Argument,] but alſo becauſe the 
diurnal Morions about the Sun. and conſequently the Re. 
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ok che Earth, is paſſed over. Bur ir is not yet Apparent 
Noon, till the Earth, by its Rotation, brings the fame Me- 
ridian to M. where it is directly turned towards the Sun. 
From whence tis manifeſt, thar the Apparent Day exceeds 


he Mean by ſo much time as is requiſite for the Earth to 


paſs the Arch NM; vhich Arch is equal to the Angle 


N ©, the Proſthaphereſis of che Orbit - Wherefore redu- 
cing this into Time, gives the Equation of Natural Da s, in 


reſpect of the Earth's Motion, which throughout this Semi- 
circle of Anomaly (i. e. while the Earth moves from her Pe- 
ribelion to her Aphe lion) is Affirmative, or to be added ro 
the Apparent Time; becauſe herein the Mean Noon precedes 


the Apparent. | VA 01A 
Tis manifeſt, from what goes before, that if the Sun were 
in the Center of the Earth's Annual Orbit, and the Earth's 
Axis were not inclin'd to irs Path, or Way. there would be 
no Inequality of Time; but the Mean Day and Apparent 
would be equal. „„ en 
Moreover, if there were no Eccentriciry of the Sun from 
the Center of the Earth's Orbit, but there were the uſual 
Inclination of the Barth's Axis ro the Orbit, or, as the Prole- 
maicks do expreſs ir, the Obliquity of the Ecliptic; then, I 
ſay, this ſecond part of the Equation of Time would vaniſh, 
and there would be only the firſt part of the Equation, which 


was only retain'd by all the ancient Aſtronomers. 


{ having now ſhewn, and demonſtrated, that the Equarion 
of Time depends on to Cauſes ; and in the Firſt Part hav- 
ing fully finiſh'd, and brought into a Practical Table, which 
you have in Page 2, of my Aſtronomical Tables; it is now my 
next buſineſs to reduce the Second Part into a Practical La- 
ble alſo, which will complear the whole Equation of Time. 

But firft, I ſhall ſhew the greateſt E!lipric Equation of the 
ny Orbit, according to ſeveral Authors which are come 
to hand. 10 


SE: i 
Ptolemy, Claudius in Mulerus 2 $3 06 
Alphonſus, King of Caſtile, in Mullerus, 2 10 00 
John Newton, in his Math. Inſtitutions. + 04a 
John Kepler, Rudolphin, — — 2 03 46 
Natalis Duret — — — 2 03 46 
William Leyburn, in his Curſus Mathem. 1 03 as 
Tcho Brahe, on. ap Ne 2 9  uJ$ 
Fobannes Maginit, in his Ephemerides, © 2 03 12 


| 
| 
| 
| 
| 
| 


following Figure. 


IS Unanorconi, 
P 36H 5. 534.8 B 
: Mies nin, in bis 3 of glas, 5 2 03 | of Calc 


V*I/ing's. Hermonicon: Ioſer. — 0 56M] 
Dulliaſdu | ʃ—]“! oa 41 {M4091 
' Fer. Shaleriy, | | — — 5 5 h 02 41 mall 
J. Gadbury from die to, 89 — 1 02 4¹ Its 7 
F. Newton” Decimal Tables, — oa 40 hol 
E Street, 4 — 59 oy th 
N. Greenwood from Atte, VVT 59 os avuati 
Feremy Horrox,, —;. | — 59 o up © 
F. Wang in his Scientia to | 57 30 Page 


Milliam Leybourn in his Inſtitutions, 
Sir Iſaac Newton in his Theory of the Moon, 

Mr. Abhiſton in his Lectures 
Mr. Hodgſon in his Syſtem, | , . — 


37 00% 0 
56 2000”; 
56 20 [being 
56 20 0 Ti 


: 


77 1 2 
1 
S 


My Tables, in my Syſtem, | ——— 36 20 Num 
| F. H. Le la Hire, ——— i... N : 55 42 3, of 

Mr. Fohn Flamſteed, — — 1 35 oo, ar 
N N ee in Nele, — 50 41 called 


Part 


By which it will appear, 3 if thoſe ancient Aſtronomers NPun“s 
had bad any Notion of the Earth's Motion, they might haye Mean 
prov'd their Tables by the going of a good Pendulum- Clock: 3397 © 
For Pedlemy's. greateſt Equation turned into Time, is 9032 Her 
which is 14) too much; and Copermicas is 22 36% too little. Uime, 


The greateſt Elliptic Equation in my Tables is fougd thus : 12 
adde 

As Gi G Mean Diſt, © a © 100000 | 5.000000 ubtrac 

To Radius 90 © .  10,000000 rearel 

So C O Eccentricity 141692, 3.228400 0 get 


To S. CG S AMV 58 10” 8.228400 | Afre 
Doubled, is = £4 FGG 10 = 203 which ſubrract ; in the eo appl 


firſt Semiscircle, and add in the ſecond, as is Gals in the wn 
| Confidt 


ime, 
bur Wa 
quarter 
Stars, t 
lon of t 
it goes 
he Vea 
ther tim 

hat is 


« * " ; 
*. 4 0 * & * a 
3 g 1 
Cl) © 17 nh | | Mme, 
— * * : : E * ; 1 ] 1 1 W © a Ut 4 5 
* : x L * * f 4 N N 
5 R 3 * ' 


7320, 
o little. 


thus: 


Jo) 
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But in any other part of the Orb, it will require a farther 
Calculationto find e eee 
the Mean & True 1 
Anomalies (which 
ſhall be ſhewn in 
irs proper place) 
whole difference 
s the Elliptic E- + 
quation,andmakes 
up the Table in 
Pages 28, 29, and 
30, of my Aſtrono · 
my; which Table 
being reduced in- 

o Time, are the 
umbers in Page 
3, of my Aſtrono- 

ny, and 1s what is 

called the Second | 
Part of the Equation of Time, depending on the 
un's Eccentriciry: And this anſwers to every Degree of 
Mean Anomaly, whoſe Uſe you will find in Precept 2, Page 


3395 of my Syſtem. © | | | 
Here are therefore demonſtrated two ſorts of Equation of 1 
Time; arifing from two different Cauſes: If they are both 1 


o be added, or both to be ſubtracted, their Sum is to be = 
added or ſubrracted; but if one be to be added, and tother 3 
ubtracted, their difference, according to the nature of the 
greateſt, is to be added or ſubtracted to or from the Apparent 
o get the Mean. 8 N 
After clearing the Theory of this Doctrine, I come next 
to apply it to Practice, in regulating curious Time-keepers; 
hich indeed are very often abuſed, for want of the due 
Conſideration and right Application of this Equation of 
ime, For at fome times of the Year it happens, that if 
dur Watches, or oſcillating Pendulums do not differ above a 
quarter of an Hour from the Time ſhew'd by the Sun or 
Stars, they are falſe, and need a Correction. And the rea- 
lon of this is plain: For if a Pendulum- Watch goes true, 
It goes equal; that is, one twenty four Hours at any time of 
he Lear, is as long as another twenty four Hours at any o- 
ther time of the Year, and this perpetually and conſtantly: 
hat is, all Watches that go true, meaſure the Equal or Meau 


An ine, and conſequently differ from the Apparent Timo 
Alt : ſue wu 


. 


— — —— ———— ͤ —1—2—2 


1 7 
., 


ad 
KA 


then 5 40% add to the Apparent Time: Wherefore I ſer 


2 3 22 4 
r 
Fi 


1  Vnanozcortd” 


mern by a Sun Dial or other Inſtrument, as much as is tlie 
Equation of Time in Exceſs or Defect. 0 118 


There are only four Days in the Year on which the Equa- 


tion of Days ceaſe ;' that is, the Apparent and Mean Time 


are then the ſame, viz. April 4, June 6, Auguſt 20, and De- 
tember 13. If to any of theſe Days we ſer a well regulated 
Peaduſum-Warch tb rhe Apparent Time ſhewn by the Sun or 


Stars, on any Day afterwards it ought to differ from this Ap- 


parent Time, ſo much as the Equation of Time is in the 


3 —_ = oF 
Alſo there are four Days in the Year in which there are 


the greateſt difference between rhe Sun and the Clock; and 


thole are, 
n. 30, Equation 14' 49" Clocks too faſt. 
May 3, [x Clocks roo flow: 
—_—_ 5, 5 55 Clocks roo faſt. 
Octob 23, 16 12 Clocks roo flow. 


By which it appears, that from April 4, to June 6, the E- 
quarion muſt be added co the Equal Time, to give the Appa- 
rent; from Auguſt 20, to December 13, the Equation is again 
added ro the Equal Time, to gain the Apparent; bur from 


December 13. to April 4, it is to be ſubtracted. But if you 


would reduce the Apparent Time to the Equal, you muſt 
uſe the contrary Titles; that is, now ſubtract, where you 
there added. Therefore in regulating curious Time. keep - 
ers for àAtronomical uſe, you moſt always obſerve, that they 
Eiff-r from the Time obſerved by the Sun or Stars, ſo much 
a+ is the Equation of Time for that Day. As, ſuppoſe July 
$; the Equation is 5' 40 Clocks roo faſt; therefore this E- 
quarion is to be ſubtracted from the Time ſhewn by the Sun 
or Stars: But if the ſame Equation be added to the Appa- 
tent lime ſhewn by the Sun, the Sum will be the Equal 
Time ſhewn by the Clock. | 

Wherefore if at any time we fer our Pendulum Watch, in 
order to rectiſie it, and bring it exactly to meafure the 
Mean Day, we are to add or ſubtract from the Apparent 
Time ſhewn by the Sun, ſo much as is the Equarion of 
Days at the time we ſet it. | | $76 

For Example; at Noon, or juſt when the Sun is on the 
Meridian, that is, when the Apparent Time is exactly 12 a- 
Clock the 8rh Day of July I ſer my Watch, the Equation is 


* 


"oy 


0 


? 


* q 
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my Watch to 12 h. 3 40%; which, if it go right, that is, e- 
qually, as it oughr, on the 8th day of Auguſt will be 3' 13” 
before the Sun: If it be either more or leſs, behind 
or before the Sun, it has gone falſe, and is to be rec- 


De- | rified, either by lengthening or ſhorrening the Pendulum as 
ted much as is requiſite to make it gain or loſe the difference 
of between 3' 13” before the Sun, and its Error, whatever it is 
Ap- in 31 Days time elapſed, between the 8th of Fuly and the 7 
the 8th of Auguſt. Bur if at any other time of the Year; we ſet 
our Watches when the Equation is to be ſubtracted, we muft 
are put it ſo much behind the Sun as is the Equation for that 
and Day. Bur this is plain enough without any further Illu- 
| ſtrurion | 1 
Of the Certainty and Exactneſs of this Equation of Time, 
[ have made many moſt cunvincing Experiments; and be- 
cauſe it is neceſſary ro underſtand how to lengthen or ſhorten 
the Pendulum, in order ro make rhe Clock go equal Time 
the Year round, [I ſhall lay dowa this following Rule. 
The Lengrhs of Pendulums are ro each other reciprocally 
E- as the Squares of their Vibrations in the ſame time. 
ppa- „ Thus, if a Pendulum 39.2 Inches long vibrates 6 times 
gain in a Minute, how oft will a Pendulum 9.8, (viz. a quarter 
rom of 39.2) Inches vibrates in a Minute? 
ou 5 i 
0 As the Length of the ſhorteſt Pendulum 9.8, 
you To the Length of rhe other Pendulum; | 


eep - So are 3600, the Seconds in a Minute, to a Fourth Num- 
they ber, whoſe Square Root are the Vibrations in a Minute of 
nuch che ſborrec Pendulum. 5 | 


F_ C 242 
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OPERATION. 


| 5 
Length P. | Length read. 


| As 9. $8; Ts 4 39.2 wy 


— „ 6 


9. 50 141120.0 (14400 (120 


1 


n 
— 22) 44. 
43% 44 
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755 
| . 120 Vibrations i ina, « Mie of that Metier 
whoſe vr ahh is 9. 8. 


e If it is demanded, how oft a Pendulum 43.5 In 
ches long vibrates in a Minute, the . is chis: | 
—_ * Fend, .. | 
As 43.5 © 3600 2 : 39.2 
| 3600 


— * . — 4 
— a. Ee toe... ant 
9 * 


235200 
1176 
RE: ws 
43-5) 1411200 . ( 57 "feud; 
©0585 9 2 
1305 F | 
— — — .. | *. 
1062 107(744 
os. 
> 
1740 
1800 
„ 


3 5 i 
C 
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And ſeeing each Vibration of the Pendulum in a Clock 
adapted for it, ſets the Hand forward a Second, by know- 


ing the Number of Vibrations which a Pendulum 43.3 


Inches long performs in a Day leſs than a Pendulum 39.2 Tn- 
ches long, we may know the Number of Seconds which it 
will ſlacken the Index of the Clock leſs than 39.2 Inches 
lang.” 7 | | | 
Tree Let ir be required, to find the Length of a 
Pendulum, which ſhall make any aſſignd Number of Vibra- 
tions in a Minute? Z 

As for Example : Let the Number of Vibrations be 57; 
Length of a String counted from the Point of the Suſpenſi- 
on, to the Center of Oſcillation, or of the Bullet or round 


Ball at the End of ir, is required? 


Since the Lengrlis of Pendulums are to each other as the 
Squares of rheir Vibrations; therefore it will hold, As the 


Square of the Number of Vibrations, are ro the Length of 


the Pendulum 39, 2, which vibrates Seconds; So is theSquare 
of do, the Seconds in a Minute, To the Length of the Pen- 


dulum requir'd, | 


OPERATION. 
A 
57 | 
———g 60 
399 ————— 
285 


ab —— . 
As 3249: 39.2 2 : 3600 
| 3600 
— 
235200 
1176 ; 
—— — ͤ — 


3249) 141 120.0 (43.4 Inches, Lengih of Pend. req d. 


1 2996 | 


What I have given on this Head, may be of excellenr 


| Uſe, both ro Regulate the Motion of a Clock or Watch, 


and exactly ro meaſure Time without either; which may 
| | e gratiſie 


___ > 


, —————— . , — , 
42 7 r . . — 4 

| * 
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ratiſie and aſſiſt the curious Aſtronomer in obſerving Eclip- 
4 es, eſpecially thoſe of the Satellites of Jupiter, and in the 
| Tranfirs of the Moon under the Fixed Stars, and her Oc- 
cultations of them, whoſe Duration may be meaſured, 
without Clock, Watch, or any ſuch. Way of diſtinguiſhing 
A „ | | 


And here ler the Reader obſerve, that Pendulums of the 
ſame Length do nor, in different Places on the Globe, make 
their Vibrations in the ſame cime-z but towards the Poles, 
where the Gravity is ſtrongeſt, they move quicker than near. 
the Equator, where they are leſs impelled to the Center: 

And accordingly, Pendulums that meaſure the ſame Time 
by their Vibrations, muſt be ſhorrer near the Poles, than at a 
greater diſtance. Both which Deductions are found ro be 
true in fact; of which Sir Jaac Newton has recounted par- 

ticularly ſeveral Experiments; in which it was found, that 

1 Clocks exacted, adjuſted to the true Meaſure of Time at 

Paris, when tranſported nearer to the Equator, became er- 
roneous, and mov'd roo flow; but were reduced to their 
true Motion, by contracting their Pendulums. 

Sir Iſaac was particular, in remarking how much they 
loſt of their Motion, while the Pendulums remain'd unalte- 
rable; and what Length the Obſervers are ſaid to have 

| ſhorrned them, to bring them to Time. b 
* And the Experiments which appear to be moſt care ſully 

made, ſhew the Earth to be raiſed in the Middle between 
the Poles about ſeventeen Miles, which is cauſed by its Ro- 
tation upon its own Axis. | 


PPP _ 
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| How to obſerve the Sun's Ingreſs into any Point of the . 


SM 
* Sh E 


OR this purpoſe you muſt be provided with an exqui- 

4 fre Aſtronomical Quadrant; by which you may, take an 

Altitude ro Seconds; and from that you muſt truly deter- 

mine the Elevation of the Pole ar the Place of your Habita- 

rion. * Then take the Sun's Meridional Altitude on the Day 

you think the Sun may be near that Point of the Ecliptic 

' which you are ſeeking; and alſo. on the Day following, 
if poſſible, or as ſoon as you can, take his Meridional 

Altitude a ſecond time; and by theſe rwo Meridional Alti- 
tudes you will diſcover whether he is ſhorr, or paſt rhe Point 


of the Ecliptic which you are — 2 By theſe two Meri- 


diona! Altitudes, and the Latitude of the Place of Obferva- 


tion, you may find the Sun's Declination, and conſequently 


his true Longitude, anſwering, as I have taught in my Com- 
pleat Syſtem of Aſtronomy, Then, if one Altitude be ſhorr, 


| and the cther paſt the Point of the Ecliptic ſought, add the 


two Places agreeing to thoſe Airitudes, together, and ſay, As 
the Sam of thoſe two Longitudes, or Diſtance of the Sun 
from the Point of rhe Ecliptic ſought, Is ro che Space of 
Time between rhe "Two Obſervarions ; So is the Diſtance 
of the Sun from. the Point of the Ecliptic ſought, To a pro- 


4 portional Parr of the Time; which added ro the Time of 
the Firſt, Obſervation, will give the Time the Sun is in the 


Point of the Ecliptic ſoughr. 

But if the Obſervations are both taken when the Sun is 
either ſnort, or paſt the Point of the Ecliptic, then, inſtead 
of the Sum of the Sun's Longitudes, you muſt take the 
Difference, and ſay as before: And if the Declination at 
rhe time of the firſt Obſervarion be leſs than the Declina- 


rion of time of the ſecond, Obſervation, the proportional 
art of the time muſt be ſubtracted from the time of the 
Writ Obſeryarion,, Bur if the Declination ar the 


me of the firſt Obſervation be more than the Declina- 
tion at the time of the ſecond Obſervarion, then the propor- 
| G3 | FE tional 
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rional part of time muſt be added to the time of the firſt 
Obſervarion, and you will gain the time of the Sun entring 
chat part of rhe Eclipric ſought. | 


Example. Anno 1727, at London 1 obſerved the Sun's Me- 
ridian Altitude, March 9, to be 390 12 56/0; and March * | 
next following, I obſerved his. Meridian Altitude ro be 

36! 38, I demand the exact time 'of the ans thgrefs tm 
the Equinoctial Sign Aries? 


OPERATION: 


3 For the Place of the Sun, anſwering the firſt Obſerya- 
tion. {RIS b 

Sun's Meridian Altirude hu xd 38 12 36 Fußt. 

Altitude of the Equator at London, 38 28 o from 


Remains Sun's Declination South, 00 1 5 04 


o 1 


A8 8. Obliquity 23 29 00 6 
To S. Declination South oo 15 4 J.641394 
So Radius — ) 90 00 00 10.000000 

To S. Long. ſhort of T oo 37 48 i g 


From 128. 00 00 00 


©'s true Place obſ. 11 29 22 12 


Note, Becauſe the Meridian Altitude of the Sun Is leſs 
than Alt. Equar. proves Decl. to be South. 


2. For the Place of the Sun's anſwering the ſecond Obſer. 
vation. | | 


Sun's Meridian Altitude obſerv'd 38 36 38 


Altitude of the Equator at London, 38 28 oo 


Remains the Sun's Declination North 00 08 38 


. 


As S. Obliquiry 23 29 0 | 9.600409 
To S. Declination North oo 08 38 7.399484 
So Radius — 90 00. 00 10,0000009 


To S. e paſt Y 00 21 39 7.799053 


Hence 
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oft Hence it appears, that the time of the Vernal Equinox 
happen'd. ſome time between the 9th and ioch days at Noon. 


ah Then to ſind out . time. 
1 eee, © 8. 4 
Me- 3 1 dun lor of the Equinox 37 487 * 
| 94 Es 10 Sun paſt che Equinox. - 7 21 395 
imo Sun's Diurnal Morion, Sum 59-27 
No ſay, by * Logiſtical Lenaitmns. 
3 0 
. if . Diumal Motion  -600 59 / LL. 40 
N Jo one Day, or 8 24 00 00 3979 
So is Diſt. on "ke grh day oQ 37 48 2007 
A To the proportional Part 15 15 34 5946 
«4 Which is the true rime of the Vernal Equinox, viz, 
March 10, 15. 34 paſt 3 in the Morning, by Ob- 
ſervation; oP agrees exactly with my Tables, 
which, for Your de, you may try at your 
own leiſure. 25 
And after this magaer you may find the Time of rhe 
Sun's Entrance into any of the Twelve Signs, or into 
any Point of the Eclipric deſired, by taking Two Me- 
ridional Altitudes near the time in 2 known Li- 
eee | 42000 3 Sf 
= > Exemple 4 * * 47. June IT, ar Longon, I obſerved 
is leſs the Sun's Meridional A ltirude to be 61 56 54; and Fune 
12, I obſerved ir to be 612 56 26”. I demand the time of 
| the Sun's [ogreſs | into the have jy Sign Cancer ? 
Obſer- 
OPERATION, - 
3 ; (en eie 
0 un' Merid, Altit. obſerv'd Jane 11, was 61 56 54 
* 7 Altit e of the Equator at London 38 28 00 
Remains the Sun's Declination North az 28 34 
ö | | 
E 
9 2 
3 


Hence | 84 As 


-.:1 as by which he may examine the Solar Tables, whether 


5 Q@. :7 .0 | 
As S. Obliquity 23 29 00 9.600409. 
To S. Declination 23 28 54 9 600382 
So Radius — 90 00 00 10.000000 
VS. Longirnde2 = 39 21 41 9.999973 

r 180 00 00 | 

Remains + <--- 


90 38 19238. o 38 19% 
DES Is (Sun's Place, 


10. For the Sun's Place, anſwering the ſecond Obſerya. 
SS. F h © 7 A! ; 


tion, | | 
Sun's Meridional Altitude obſerved 61 56 26 
Altitude Equat. at London 38 28 oo 
Remains Sun's Declination North 23 28 26 
1 en 0 © BY ; 
A. S. Obliquity 23 29 0 9. 600409 
Jo S. Declination 22 28 26 9.600241 
So Radius . 90 o oo 10.000000 
J S. Longitude 88 24 28 9.999832 
Remains 91 35 3238. 12 35 32 ©'$Pl. 


Hence it appears, chat the Sun is paſt the Solſtice ar both 
the Obſervations. Therefore, | 33 


| i 
O's Place obſerved 2. is 2.3 0 38 19 
Sun' Diurnal Motion 00 57 13 


8 5 Now ſay, 
If ©'s Diurnal Motion oo 57 13 — 206 Cb. A 794 


Give One Day or 24 00 oO 39792 3979 
. What will firſt Obſerar. oo 38 19 1948 8 148 
Anſwer, Sub. 16 4 15 3721 5721 


From the Day on firſtObſ. 24 00 oo 
Sun in S June 10 7 55 45 


By theſe Examples the young Tyro may find by Obſerva- 
tion, when the Sun apparently enters any Sign of rhe Eclip- 


Apparent Time. 


they 


_— 


; 
iy 
3 


9 
Place. 


Os Pl. 


t both | 


794 
979 
948 
721 


bſerva- 
Eclip- 
hether 

they 
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they correſpond with the Obſervations of the preſent Age; 
as you will find mine exactly ro agree, che Obſervarions be- 


ing made with a new-invented Quadrant of Braſs, anſwering 


to a Radius of 270 Feet. 68 


r Een 
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CHAP. III 


An Inveſtigation of 2 | Earth's A phelion and Annual 
8 Inequality. 


INNO 1726, April 29, at London, I obſerv'd the Sun's 

Altitude cn the Meridian .56®? 5'16”; Fuly 13, follow- 
ing, 580 24 34“, and September 8, the ſame Year, 39%59' 55"; 
by which Meridional Altitudes corrected by Parallax and 
Refraction, with rhe Obliquiry of the Ecliptic 230 29“, and 


| the Latitude of London 519 32/ North, the three Longitudes 
of the Sun are determin'd as follows. 


Sun's Merid. Alt, in the firſt Obſervation £6 " 4"IS 
Elevation of the Equinoctial at London Sub. 38 28 oo 


Remains the Sun's Declination North, 17 37 16 


Now, for the Sun's Place, ſay, 
| | | 9 ES © Tr. £2 #4 | 
As S. of the Obliquity - 23 29 0 9.600409 
To S. Declination 17 37 16 9.481046 
So Radius — 90 o 00 | 10,000000 
To S. Longitude from Y 49 26 10 9.880631 
Thar is, in & 199 26! 10% 


2. For 
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2. e the Sun? Place in the 7115 4 Oblervation, | „ org 
3 * 
"OM. _ 
Sun's Meridian Altitude 3 38 2 tie E, 
Elevation of the Equin. at Lenden Sub. 38 28 3s mY 
Remains the Sun's Declination North re known 
| HY ” 9 5 34 the tl 
Now for his Place anſwering. rween 
| „ 257 
enn | ' ollows 
S. Obliquiry | j++ 2. þ 5 00 | 9.600459 cordin 
To S. Declination 34 9.532909 Merho 
So Radius 2 35 00 10.9000000 trus E 
Io S. Longirude 38 52 34 9.932 500 profeſſ 
was From _ 180 00 00 . 132-4 Mathe 
r at Par 
Remains 121 7 26 48. as 5 260 nl From 
| Obferv 
3 For the dan 5 Place i in che third Obſervation. 1 2212 the ſec 
| 4 75 day 
Sun's Meridian Altitude — 39 59 55 pears f 
Elevation of the Equinoct. at London Sub. 38 28 00 ve 
r 
| Remains rhe Sun' 8 Declination North PTY T 55 | 
Now for his Place anſwering, e eee 4 
5 5 V 
F | 7 
As S. Obliquiry | 22 29 Oo 9. 690409 Fi 
To S. Declination 1 31 55 • 8. 427114 | 
So Rad ius 90 OO oo 10.000000 
To S. Longitule 3 49 50 8.826705 and 1s 
From 180 00 00 1 This 
x — — | | dle Mc 
Remains 176 10 10358, 267 10“ x0” O'spl. the beg 
© anſu 


In the adjacent Diagram, let 8 repreſent the Sun; on Appar. 
which, as a Center, deſcribe the Circle, whoſe Radius is 8 
equal to the Tranſverſe Diameter of the Earth's Ellipſis; 1 
draw the Diameter A P, and lay off the Sun's Place el Hal 
at B C and D, by help of the Sector ; z and draw $D,SB, 
SC; and alſo from F the upper Focus, draw F D, F B, FC; 
continue C F to E, and draw BC, D, E, and EB: "Then 
- bes 


)'s Pl, 


URANOSCOPI A, 27 


becauſe rhe Angles FB S, FCS, and FDS are equal to 
half the Ellip- Ag 

de Ede -es, IQ A 
all the Angles | | 
ar F and N ar | 
known rom | 7 \ 
the times be- — p 7 
tween the Ob- 3 
ſervations, as D 1 
follows; ac- — | 
cording to the 3 
Method of Pe- 1. EP 
trus Herigonus, | 
Profeſſor of . 8 | 
Mathemaricks e * FOR 
at Paris 1644. * 
From the firſt * RE 
Obfervation ro EM 
the ſecond, are. P Fil 


— 


75 days, as ap- | 
pears from this Work. CT. | 2 
April 30 
Day obſerv'd 29 
ny ES o 7 15. 
April 7 8 April 29 & 19 26 10 
May 31 July 132 N 1 F: 26 
une 20 Sun splace- * ie 
July 13 Difference 2 11 41 16 
—— between the firſt and 


Days 75 ſecond Obſervation, 

and is the Sun's apparent Motion for 75 Days I BSC. 
This done, take out of my Aſtronomical Tables the Mid- 
dle Motion of the Sun for 75 days; which reckoned from 
the beginning of Fanuary, * fall upon Mar. 16, Mean Mor. | 


© anſwering — he 28.1355 24 
gang” © equal ro Try Arch BA C+ 2 11 41 rs 
— 
Sum 4 25 36 40 


Half Sum is the Abgle B F 0 12 48 20 
Or ſubtract the Mean Motion ©. for april 29, from the 


Mean Motion for Fuly 13, and the Remainder will be 


1 * 55! 24”, As above. 


2. From 


=> 4. ' 
; * OE. : * 2D 4 5 1 ® - ö T 
U 1 | VA SW 3 #5 — 
RANOS CO PIA. 
2 1 a 2 1 5 4 Y aw 4 
* * 2 © * 2 * 7 F . hb { * * 2 rh A * 7 5 ( 
% + 3 33.4 $8 w# 7 2 „ „ : 3 Fo 1 1 7s . * 7 N 


2. From the ſecond Obſervation to the third, are 33 days 


found thus: 8 a 
| Jab has Days. 4; $60 EG 34 50 2x | 
The ſecond Obſervation made the . ; 
55 . —_ ..- 
September 1 
. _Dazs l 6 
Sun's Place auh 13 = 45. 119% 26* 
obſer vid Sept. 8 | 2 * 26 8 10 
——— 


Diff. is O's Apar. Mot. 1 F 25 2 44= THT D. 
Mean Mor. © in 57 days add 1 26 10 55 = Feb. 26. 
„„ r Hp 
Half 25 36 49 = L CF D 


7 


. T5 From the firſt 3 to the third, are 132 Days, 


4 . N | Oblerva 29 = 
& * 4 0 
Ana — Shes — wi BD - | 
Erna Remains x Day in April. As 
. 5 1 Ii 15 „„ To 
35 So 
10 90 1 v Suns place April 29 = 1 19 26 10 Ta 
A Jr  oblery'd 2 Sepe. 8 = 5 28 10 10 | 
ne 30 | — — 


July 31 dis 18 ©'sApp. Mot. 880 J 6 44 oo 


Ang. 31 E in "T3202 Mu 12 4 10 6 19 
3 * 5 4 — — 
7 Sum | 8 16 50 19 


Sum 132 Days. J Half is = L bro nike, = 8 25 91 

" Nees, Suppoſing the ebe of F D fro. oooοοο; then 

in the Triangle B EF ate given, (i.) the Radius DE whoſe 2A 
Logarithm is 10.000000.. (2.) the Angle D FE 1249 23/ 11” 


"oy eee the Ange C 1 D 55” 36! 497, (3. 14 _ 
| | Angle 


4 
.dayy | 
W 

A 4 1 


2 


URANOSCOMIA, 


EE 99 
| oßle D EF 2 311 221), it being half the Angle of DS 
$9.21 44/t, by Euclid 202 T O find F E, Note, The Angle 
FD is the Quantity of the Sun's apparenc Motion, from the 


ſecond to the third Obſervation. 


| 3 * a 0 4 | * SB, 15 af} 
As S. L DEF 27 31 22 9.664737 
To Radius 90 00'00 Io. ooo oO 
So §. { FOE 28 5 27 9.672901 
ToFE — — 10.008164 
. rd | 5 - 4 7. | 
= ' - >: wa ws" 
| DEF 227 31 22 
2 151 54 33 
From 180 ©o 00 


Fs „„ 


— — 


meme 
* 


2. In the Triangle FEB are known, (1.) FE juſt now 
ound, (2.) the Angle FE B 350 50! 38%, it being half of 
the Angle BSC 71* 41 16% the apparent Motion of the 
un from the firſt ro the ſecond Obſervation. (3.) the Angle 
EE 10% 11' 40“, it being the Complement of the Angle 


FC 72% 48 20", to find FB. 


7 on 


0 
As S. Angle FBE 36 57 42 Co. Ar. 0220922 
To FE — 5 — 10.008164 
So S. Z FEB 33 30 38 9.765587 
Ta FB | ox. 9.994673 
75 | „ ; 
4 EFB 107 11 40 
LFEB 33 30 38 
2 143 02 18 
From 180 oo Oo 
4. FBE 


36 57 42 


URANO eO TA. 


3. la the Triangle D B P ace given, (i. F B, juſt now 

: found; (2.) The Angle DFB 128025 9; (53.) The Side 

DF, to find the Angle O B F, and the Side O B. 
| 
| 
| 


\ 


This is the ſecond Axiom of Oblique-angled plain Tri. 
angles; which is, As thę Sum of the two Sides, including 
the given Angle; Is co their Difference; So is the Tangent 
of half the Sum of their oppoſite Angles, To the Tangent of 
Half the Difference of the ſaid Angles: Which added to 
the half Sum of the oppoſite Angles, gs greater Angle 
ſought; and ſubtracted, gives the leſſer. But in this Caſe, 
becauſe we have only the Logarithm of the Sides given, you 
- muſt work thus, viz. 5 . 

To the Logarith. of DF x.0.000000, add Radius 10. 00000, 
| and from that Sum 20.000000, ſubtract the Logarithm of FB 
_ found in the laſt Operation, and that gives the Tangent of 

am Arch; from which always ſubtract 45, and note the re- 
| maining Arch. See the Operation at large, 


To Radius O F. 10.000000 
Add the Logarithm 10.0000 

Double Radius 20, 000000 

F B ſubt. — 9994673 
— — 


Tang. 45* 21 "wg 19.005327 


——_ 


n 


Rem. . | 
CDFB 129925 og'}.. 


From 180 00 00 
Zof LL 51 34 30 4 


* 
Half = — 4 


Now 


Un A'NOSCOPI A. 


„ | * ef ws — : 
As Radius — go 00 O io. oo 
To #. of the remaining Arch oo 2105 7.787634 
So t. of half Zof oppol. Ang. 25 47 25 9.684136 
To t. of half X of the Ang, oo 10 11 7.411770 
Sum is the | DBF 233 57 36 
Half Z Oppoſit. L. L. 25 57 25 
Half Xx. 00 10 11 
 FDB | 25 37 14 
Now, for the Side DB ſay, 
| 2 T” 
As S. L DBF 23 59-36 9.641219 
To Radius = DF 90 oo oo, 10.000000 
So S. L DFB 51 34 50+ 9.894030 
To DB e wy 10.2 52811 


1 — 
. 1 2 1 Wk. * Pry a aa. 


1 


4. In the Triangle D S B, are known, (I.) D B juſt now 
found. (2.) The Angle DSB 1269 44 oo“, it being the 
Sun's apparent Motion from the firſt to the ſecond Obſerva- 
tion. (3.) The Angles SDB and SB D are both known to 
be the ſame Quantity; becauſe the Triangle is Iſoſceles, 
iz: SD and SB are equal; therefore the Angles they 
ſubrend, are alſo equal, being half rhe Complement of 
de Angle DS B to a Semicircle, ro find DS, Fs 


. | 
As S. LDSB 332 16 oo Co; Ar, 0.096136 
To DB | 7 rome | 
ToDS | 0.00593 
L DS r 
From 180. oo 
LD. 53 16 
_- Wand 26. 38 
CSBD 286 3v 


a / 


: ES Eg b : 
* 5 0 - 
7 * ** 1 * FR 5 . * s 
'2 * * - & | 
oy & ; , : 5 — * 
171 s * * CY 2 4 Kg * ; <4 ; 
| by a So * : N A Y | £ 2 « 
5 R - - * * 4 » % @ 2 # 4 1 F_ Py 2 A ; ; 
— ” * =, 7 a * £5 
* P , 5 * | 
7 1 : 5 ö . . 
; a », 
5 2-5, 


” a 
4 - Fg” ! : * _ s 


—B - = „ — 2 — — _ _ n 
3 21 a n 


1 J. In the Triangle F D 8, are given, (I.) FD = Radius. 
2) Ds juſt now found. (3) L. F DS, to find the Angle 
FS D, and FS: That is, as in the third hereof : The Loga- 
rithm of two Sides of a plain Triangle, and the Angle 
comprehended being given, to find the other Angles. 
1. As the lefler Side is to the grearer ; ſo is Radius to 
PV aan Ark ooo odio dT IN HH 


2. As the Tangent of 45 . 5 
Is ro the Tangent of the found Arch leſs 45 | 
So is the Tangent of half the oppoſite Angles, 
To the Tangent of half their Difference, + 


4, the leſſer Side D F 

To the greater OS — 

So Radius — — 

To the t. of the Arch 45% 21” 
Sub. 4 @ 00 

00 2 21 


10.0000 
10.000 595 
10.000000 
10.000595 


| | | | | 2 Rem. ; 


| , 5 

JI. t, of „** 45 00 00 
To t. of the remaining Arch 00 02 21 
So t. half Z Op. LL at F and 8 89 29 37 1204513) 
T t. of hal f their X ſub, „ 1 Is. 16 8.871525 


Rem. L. FS Obe true Anom. 85 14 21826 25 14 41 


10.000000 


LS DB 268 38“ oo”. | 
BR a CL FOB 25 37 14 

_SDF 1 oo 46 

From 180 o oO 


% £42 
Half = 89 29 37 OO 


6.826388 


Unano3corla. 


ad ius. 5 
Angle As * L 9.299499 
Oga- To D Ra "ws $9 '0 00. .10.000000 . | 
Angle $o$._FDS 8.241975 8 
To S 19245 476 | 
lius to Place of O in the 26 10' 107 
The. PS Dar « as Anom: fub, 2 25 14 2f 
Remains the ©'s true Apogen 3 00 55 43 


And the 2 of the Earth 9 00 55 49 


6. For the Eceentricity of the Barth | in ſuch Parts as her 
mean Diſtance from the Sun, is 100000, the Proportioa is, 


As D S, ſound in the 4 hereof 10 000593 

ToS F, found in the 5 _ 8.233476 

Ss is che mean Diſtance 100009 5 ooo 
I To the Eccentr. Parts C F 1749 224188 


This being corrected according to the W 
will be equal to C K 1692, 


— —— — — 


— _ 1. 


e | A To find the mean Anomaly. 
500000 


Firſt, You are to obſerve (in all the Planers) that the 4 fe- 
26388 rence between the true and mean Anomaly is the Elliptic E- 
145137 quation; which, in the firſt Obſervation is the Double of the 
71525 Angle FBS; ; in the ſecond, the double of the Angle ECS; 


and 1n the third, the double of the Angle F DS: Bur this 
way. of Inveſtigation ſtands in need of a Correction, as ſhall 
be ſhewn by and by. Bur firft, for the mean Anomaly, 

ln the third Obſeryarion, the Angle F DS is 100 'g6t; 
which doubled, is 2 1/32“, the Equation; and the Angle | 
FSD is the true Anumaiy, 24.2 50 147 28; then what's the 
| mean Anomaly? - 


4 21 


True Anomaly = . FSD p Fl 25.250 141 

Double of C SDEF add | A 83: 2D-". 

Sum is the mean Anom. at the 3d Obſerr. 2 27 u5 * 
Fot D | 8. To 


- 


„% UzaanoScoria, 


8. To correct the Elliptic Equation. _ . 
Let AHIEP be ſuppdfed the Semi-Ellipfis, and the 
Semicircle AG D P, deſcrib'd upon the Extreams of the 
| - > Tranſverſe Diameter, the Otdi- 
—A. nates CE and BH being ex- 
tended to D and G, in the Pe- 
riphery of the Circfes : Then, 
As CD: BG: : CE: BH, 


Therefore, 
A s CE; CD:: e. BFH e. B 


Bur before we can clear up 
this Aualogy, we muſt firſt ſhew 
how to find C E, the Semicon- 
juga.e of the IHlipſis, which is 
done thus: 9 
In the Right angled Triangle 

| P FCE, are given FE, the mean 
| Diſtance of the Sun from the 


” > pn uf 


: * 0 


Earth Wan and F C the Eccentricity 1692, to find C E, 
the ſemiconjugate Diameter; which is done by the 47th of 
the firſt of Euclid, thus: 


Sai & E 


— 


5 — — — — x ũ tA ra, 
o 


10000000000 | : 


———_ = — 


„ 4 


32 8 the Sun at J in the Ellipſis; chen will the 
Angle AFH be the Mean Anomaly, and in the third Obſer- 
vation equal to 29. 2) 15' 53', AFG the correct Anomaly ; 
draw IK parallel to H EF; then is the Angle KIF = HFl the | 
Variation; which in, the firſt and fourth Quadrants of the | 
Ellipfis are to be ſubtracted from the Elliptic Equation ;. 
bur in the ſecond and third, added. So that in 2 70 Ob- | 
ſerearion above, the Sum is in rhe firſt Quadrant, and the 
Variation equal to the Angle KIF, is thus obtain ddt. 


As 


” * y 
$3.3 +8 
WP, - - „ 


—_— = 
* 


UAA e 018 | | 15 


| As CF, the Semiconjugare” © 99985 45773 


To CD, the An Diftance 100000 5. 000000 
So te. {_ AFH. $5* t5'53% 11320 792 
RES... 37 11:34 11. 20957 


— 


Difference is the Vari. r= £ Kip. | 
- Equar. found L Sl z 1 32 e 
Abſolute Equation is 2 1 314 SIK. N 


ZBaut by a Repericion of the Work, 1 and! in a the third | Ob. 
' ſervation, 


' if ODE of 
The Mean Anomaly 2 19 52 46 


The Ellipric Equation 1 54 4 ſub: 
Apogeon of O 3 8 11 28 
And the Eccentricity 1692 Parts, ſuch as the Mean 5 


ſtance of © from the Earth is 100000. 


And in the firſt and ſecond Obſervations, as follows; : 
1 . ; 7 
3 K . 3 4 - Eccentr 

1. 10 9 46 50 f 28 * 8 rr 3 

2. 0 23 42 00 —. 4 * 3 811 3 1692 


_— - CO | „ a * 
4 
bo * oe 
rr —— - 
— P Ate ¶ ] ANA PS 2.29 „ 
"i 3 N : 
* ” 
R 2 
1 & 5 yy 
. — 
D 2 i * 


3 nA er 


4. 2 4 a — — * 


\ 
Fad 1 2 1 
— — Q * — 
* * * Joe? © 
* - ? . 
7 * 
. 
= ' : 5 
* 
* 


To find the Mean Anomalies, Eccentricities and Apbelions 
of the Three Superiour Planets. 


— — 


Te do this, chere muſt be had the true Equal Times of 


their being in Oppoſition, to the Sun, and taken three 

ſeveral rimes in rhar Achronical Poſture, as follows : 
Example. The equal times of three Oppoſitions of the 

Sun and Mars, taken at Lendon by my ſelf, were as fol- 


lows. | 

- Heliocentric Place & 
T | d. h. '# * 3 S. - "3.5 | 
Anno 1719 Aug. 16 10 48 36 A 11 3 55 Me From 


1721 Ofoh. 24 14 32 13 B 1 12 37 49>Vernal 
1723 Dec. 10 6 59 38 C 2 29 27 549 Equin. 


Let S denote the Center of the Sun, F the other Focus of : 


5” the Ellipſis of 
"Hh D. | 9 Mars; the Se- 
EF, 5 midiameters of 
a „ the Circle SA, 
Ns S B, SC, being 
equal ro the 
tranſverſe Dia- 
meters of the 
Ellipfis ; and 
paſſing by his 
Places in the 
firſt Obſervati- 
on at A, in the 
ſecond at B, and 
the third at G; 
from which 
draw Lines to 
| the Sun at S, and 
| alſo ro the Focus 
at ; continue BF eo G, and draw the order Lines, as in 
e Figure a 


1. From 


1. From hs firſt Obſervation ro the ſecond, 
Motion of Mars in n the Arch A B is thus found : : 


8. 3 * 


the apparent 


CB 1 12 37 49 
n 1 411 335 37 
— — —— 44 
Apparent Motion A B 2 8 42 12 


A p 


From Auguſt 16, at 10h. 48 36", 1719, to > Ofeber 25,1721 
at 32' 13% or 2 in the Morning, is two Tears complear, 
and 69 d. 3 h. 43 374. 


OPERATION. 
D. He e ; 


is 31 00. oO 00} Fan, 31 
Firſt Ovſervation 16 10 48 36] Feb. 28 
— — won. — Mar. 10 
Remains 14 13, 24 > — 
September 30 ©0 2 00 Days 69 
October | IS. 14 * 13 | 
Time — 6 an”. as 2 over «ad above 2 Years 


Now, from my ane Tables of the Middle Moti- 


on of Mars, collect his Mean Motion, as follows. 


. 


Two Vears compleat o 22 34 19 
Mar. 10 = 69 Days Motion 1 oC og 39 
Hours 3 — — 21 3. 36 
Minutes 4% ©; Low ue = 2 35 
Seconds 37 a} — 
— 
Mid. Mot. from rhe firſt to 24 4 0bl. 1 > 48 Sr | : 
r Motion = Arch AB 2 08 42 | 
Sum 4 07 31 . 
Half = LAFB — 2 2 45 31% 


; * * 
. 
— 


9 F = 
2. From 
* 
— 
: EF #& > 
„* 


UzanoScopla 37 


— 


$8 | Vnin63eovia 


2. From the ſecond Obſecyativn to the third, che Motion; 
of Mears are gain d, 


| A 0 | ; L 77 

Place of 2 3 29. .27 543 

_ 3B r ' 
| | ——_—— 3 

Appar. Mot. = B C 1 16 50 05 | Feb. : 15 


| | "2. HP — . — ___ — 
Ofober has 31 0 00 bo Daze 46 
Second Obſerv. was 24 14 32 13 5 
Remains 9 09 27 47 : 
November FA be” © 30 00 o 20 ; 
December 10 06 59 38} 
| Time „ . * * 8 — 
| | Two Years compleat = 3 13 
| February 5 00 14 06 2 Pl 
| Hours 16 — e FO 58 
Minures 27 „„ 
Seconds 1 W e 


— 2 — 


3 Moe. from PE tf © 17 0s At 
Appar. Mor. - = BC LT 16 yo os 
| Sb 3 03 52 26 

Half i is = 2 fe —_— 


The "> B 689 43 127 AFB 64% 4 45! 31172 

Arch B C 46 90.15 The £: BFC 46 . 13 
| Sum | 115 32 27 The J CFA 110 . 4 
Arch CDGA 244 27 $3 


Now ſuppoſe the Logarithm of CF to be 10.000000. 


1. In the Triangle CFG are given (i.) the L CFG 1330 
3' 47”, it being the Complement of the £ BFC ro a Semi- 
circle. (2.) the C CGF 23" 25 2 being half the Angle ar 
he Center BSC 46* 50' 5 (3.) CF, its Logarichm as above, 
requir'd FG? As 


'Uranoscopia "p39 


To Radius CE 90 oo coo 10.000000 
86 13 „„ 9.661649 © 
"WET i ĩ + wa Tone SS 


CGEF 23 25 2" ba © FF 
Ss 133 345) + 3 


Z. "156 28 49” 
1380 00 00 


ECG 23 21 11 2 


* 


— 3 


1 755 . 5 


2. In the Triangle FAG are given, (i.) F & juſt now 
3 found. (z.) The Angle FG 24% 21 6", ir being half the 
dove BN Angle at the Center 48 5 684 12”, the apparent Motion 
* from the firſt to the ſecond Obſervation. (3.) The Angle 
AFG 1160 14 297%, it being the Complement of the Angle 
AFB 63* 45 31” ro a Semicircle, to find FA? 


OPERATION. © 


ASS L FAG 2924 23 Co Ar. e.30891T +. 

ToFG —FÞ — ' —— 16000799 
_ SSC BEA 3421 ud: © gy pgs . 
"Toth — 7 += eee 


AFG fe 14 19 
EGA 34 21 6 


r 
From. 280 00 00 . 341 12 


— 


: ; > wy * 
"BA | 
| 29 24 25 
ds — : % — 3 
. 4 3 
* - * 9 


1 5 


» 


* EA 22 2 Fe EY 
ZE EIS or ITT g . 
- : . » N 3 ps. _ 8 


2 
5 
* 8 


D 4 3. In 


= 
. 
| 
| 
11 
1 
> * = 
' 
$1 
14 
14 
1 » 


To 8. of the Arch 49% % 2% 
Sub. £2 45 ©. 00737 x5 pt 


9. In the Triangle CFA are given, (.) FA, juſt now 
found (2) CF = to Radius; (z.) The Angle CFI 1109 

ar” 47”. being the equal Motion of Mars from the firſt to the 

third Obſewation, to find the Angle FAC and tne Side C4 


4 the leſſer Side CF 2 _ $0.000000 
To the greater FA a, H- > 10.062218 | 
$o Radius — — 0 0004-10 


ieſ—— —— 


7 


Toe half their X 249 47 
Rem. L FAC 31.49 2t 


BFC 46 56'- 131 
472 * * 5Jx 
CF. 110 41 44 
Fron 180 00 00 
— — 
SEE 9. vw 0 
Half 34 29 08 


A+ the 8. of 414 0.0" 


70 f. of the rem. Arch 6. £28 


g Z opp ( LA&C34 39 8 


Sum is - FCA 327 28 55 


Now, for the Side 4 C. 


20.062218 


- 0.000008 
8.8 54351 
9 839659 

8.693937 


Mr S. . FCA 372855 Co. Ar. o.21593t 
To FA w_- 7 TY Dm » 10.062215 
30 S. £ CF4 29 18 16 9.971031 
To 40 — | — 10.248981 


the 


21593! 


062318 
971031 


248981 


Un AN OS cOo HI A. = 


—_— — — 2 — I — 
1 2 
— 2 * 7 x * 


4. In the Iſoſceles Triangle CS 4, there are given CA 
juft now found . (2 ) The Angle Cc $A 115? 32 17 , requird 
CS? 


* 


OPERATION. 


Apparenr Motions F ASB 68" 42' 12 
are the T QBSC 45 30 5 


CS4 115 32 17 
from 180 oo 00 


Complem. 64 27 43, 2is = 52% 13 571 is 
the L at SCA and SAC; becaule the Triangle is Iſoſceles. 


2.8. L. SCA 64 27 43“ Co. Ar. 0.044649 


Jo C4 — —— 10.248981 
Se S. . CAS 32 13 51 9.726997 
B CS —— — 10.020627 


— — X 
— TIOge” W» ( SS doug #24 n * 


— — . W — — 


3. In the Triangle FSC, are 8 (1.) C F. as at firſt 
10,000000. 6.) CS, juſt now found 10.020627. (3.) The 
CS 3 15 4",ro find the £ FSC, the true Anomaiy, and 
FS, the Eccentricity > 


As the leſſer Side F C 10.000000 
To the greater SC | 10,020627 
So Radius 10.000000 
To t. of theArch 460 21' 36 10.020627 
Sub. 45 ee ov 
Remains 121 * 
| FCA 37 28133“ 
| SCA. +22 23 52 , 
T6 | 315 "to 
From 280 00 oo 


HY — D: — 


n 
Half 37 22 28 


— 


42 


| Place of & at the 3d Obſervation add 


Uv ot 


- 
— * 5 1 
* 
* 


o oο,˖ẽB o 
8.373477 


. eee 
To e. of rem. Arch 1 21 36 
So f. half Z opp. L Z. 87 22 28 
To 8. half their X 27 22 13 9.714076 

Rem. L FSC true Anom, 60-' 08 15 28. 0 O x5" 
2 29 27 54 


—— 


429 28 og 


— 


Aphelion of G 3 See e 


89? | 22 38 Ts 
27 21 6 
Z 114 44 41 
from 180 00 00 
SPC | # x 6 4.4 = N 
r For FS. „ 
Is S. . FSC 60 00' 13“ 
To CF 90 0000 _ 
So S. FCS 5 11 4 
n 


1 
* 


Rem. 


10. 000 
| | 8.961520 w #4. | 3 


71.338599 


7 
3 U 
— www 3 
„ ng { 
; * 


0 7 57 


458. ZFC 65 15 19 Co. 


r 
So S. FCS ; 5 FF: 4 . 
0 #5. * | 


2 4 * : 5 - * 
wm 5% & 2” ab Ty | : F by 
PR: 8 
ks, 4 
2 7 I &s * 1 * * 

* + * ” 7 4 4 36. 5 an * * 9 

* * ' 
* 


"0.041923 _ 
10.020627 
8.961320 
9.660% 


true ; b 
of the 


* 
" 1 


e 
te 3 2 
21 


— 
— 


9 
8 


— * 


7 Li 
he 2 


9 
* * 


» 


And 


Angles SAF, SBF. SCF, are halfahe Elliptic Equations in the 
firſt, ſecond, and third Obſervations; which doubled, and 


6. For the MeanAnomaly in the third Oblervation, c. the 


added to the true Anomalv, equal to the Angles E S 4, 45, 
ASC in the firſt Semicirele of the Ellipſis, but ſubtracted in 


Mean D 


9 Anomaly. 


the ſecond Semicircle, 


-rhe Sum er Difference is the Mew 


Exany! 


wow. 5 


Unianos corre 


Example in the Work before u "7 l. 


From 


True Anomaly = L FSC ſub. 


The L FCS 5? 15 4 doub, is Equar. fub, 


Rem. the. Mean Anom. in the 3d Guben. 
Mid. Mot. of Mars from the 24 to the 3d Obſ. 


Mean Anom. in the 24 Obſervation 


Mean Mot. from the 1/ ro the 24 Obſervat. 


Rem. Mean Anom. in the firſt Obſervation 


3 S ts FEY Ot 2 


8 2 „6 # 
12 O0 ©0 00 
2 00 00 15 


9 29 59 45 


10 30 04 
— ag 
9 19 29-41 
1.47, 02. "2k 


— yy —— — 


—_ — 9 — 


_— * 


bf For che er 


As C 8 10 .020627 Co. Ar. 9 979373 
'To FS =» —— 3 023971 
So Mean Diſtance 13 1955 5 184716 
To 3 15313 4.185550 


You muſt now 1 a Repetition of he above Work, by 
reaſon the Angle at F ar the firſt ſtaring is nor perfect. y 
nue; bur by going over of * Work — find the Flabe 


of the Aphetion 1 in © 
8. 0 17 w 

5 0 56 08 

a ee to be mk 5 0 58 49 
1 18 


And the Eecentricity 103 and a half, ſuch Parts as che N 


lipric Equations were as is here 2 255 down. 


» 


Mean Diftance is 1 51955, and the Mean Anomalies and El- 


44 | URANO sc 0 PI A. 


Mean Anom. Equar. 

3 F. ng | 
3---6 2 28 10 A o 31 9 add. Double 84 F 
2---$ x 45 57 B 9 53 3 add. SBF 
3---9 18 45 48 C 9 4⁰ 48 add. SCF 


© 2 \ 4 4 1 1 
34 4 NW ws 


Loo * 


— 


Exampie +. By mise Oppeſitio rions of the Sun and Fupi- 


ter | oblerved at London, the Anomalies, Aphelions, and 2 | 


cearricity of Jupiter is requir'd £ = 
| augen, Place - 
| D. b. 1 ” *4 & "I doh 
Hnno 1721 April 9 10 33 25 A 7 0 4 
. 1722 May 11' 8 35 30 2 $3 1 
1723 June 14 3 49 13 C 9 3 1 


With any convenient Radius ſweep the Diameter, and 
| draw the Dia- 

merer DFSE, 
which ſhall re · 
preſent. the A. 
phelial Line of 
Jupiter in the 
firſt, ſecond and 
third Obſervati- 
ons, from which 
draw Lines to 
Sthe Sun, and 
Alſo to F, the o- 
cher Focus of 
Jupiters Ellip- 
fis ; continue B 
FE toG, and draw 
| ” the other Lines 
E f as in theScheme; 
| then by che So- 
Jurion of che ſeveral Triangles, as has been fhewn in Mar, 
and by repeating the Work, and correcting the Angle FAS, 


EBS, FCS, I have at laſt found. 


Mean 


Wi 
amere 
turn, 

third ( 
from 
to S tl 


alſo to 


Focus o 


contini 
and dr 
Lines, 
gure; 
9B, S 
the tra 
meter 
8 Þ 
Solutic 
veral 7] 
by re 
Work, 
the Ar 
have at 


Jean 


continue BF to G, 


URAN/OSCOLIA. 


Mean Anom. „ Equations. 
. 3 

1. o 22 43 31. 6 9 59 20. A 2 1 17 ſub.) Eccen- 

2. 1 25 42 ). 6 10 oo 38. B 4 24 35 ſub. grricity 

3. 2 28 49 57. 6 10 01 58. C5 30 31 ſub. J 25094 5 


fuck Parts as the Mean Diftance of Z 2 © is 519995- 


* 


FY _—_— 
- 1 8 — 
3 — —— —)ñ— \ 


hn en 4 


Soma; 3- By three Oppoſirions of the Snn and Satum 
obſery'd by me at London, I determin'd the Anomalies, A- 
phelions and Eccentriciries, as follows. 


| Heliocenrr. Pl. B. 
0 L tt 


D: h. F LL j S. | 

a 1714, Febr. 15 11 25 14. A 5 8 3 35 
1720, May 1 5 28 o. B 7 22 1 19 
172), July 24 9 33 O» C 10 11 47 59 


With any convenient Radius draw the Circle, and the Di- 


ameter DE, which ſhall repreſent the Aphelial Line of . 
turn, A Band C the Places of Saturn 1n the ficſt, ſecond and 
third Obſervations ; | 

from which Lines - 
to S the Sun, and 
alſo ro F the other 
Focus of the Ellipſis, 


and draw the other 
Lines, as in the Fi- 
gure ; ſo ſhall SA, 
SB, SC repreſent | 
the tranſverſe Dia- 
meter of the Ellip- 
is. Then by the 
Solution of the ſes 
veral Triangles,and 
by repeating the 
Work, 2 
the Angles, Se. 
bave at laſt = 


1 
2. 10 18 56 51. B 8 29 oo 26=4 4 1 
3 


its ts Logarithm of its Diſtance from the Sun to be as follows, 


46 UrAaNnOSCOPIM . : 
my pbelion 1 uat. 
Mean Anom, | 4 „ 


. 8 3 10 46. A8 28 52 9=6 040 


| ab. 
: 1 50. C8 39 10 6=4 33 57 fü 
© MAS a $4376 in ſuch Parts as the Mean Diftance 
of Saturn from the Sun is 953309. | 


— — 


CHAP. v. 


three Obſerwations of the — Elongation of 
PAS 2 Sun, to determine ibe Mean Auen 
lies, Apbelians and Ecceutricities. 


Example. AT. London 1 obſerved the rhree rel Elongs 


tions of 2 from ©, and the Earth's Place, with 


Pl. of Earth. Log. A © 3 
8 — 5 5 wee 
e 6 8 20. 1 8 26 37 54. 5. 

Moy: Jo. 13 6 30. H 4 4 36 21. 4.993344—46 36 


1727, Aug.18 6 * rt 5 45 33. 5-003836--46 8 / in mn 


at their 
 un's C 
he Ear 
gation: 
are) a 
the Lin 
Now 
Orbit o 
mity of 
ter is C 
of Obſe 
G; fre 
un be 
ag 

d the ( 


UB ANOSCOPHL A 


+ 
£ . 
» * 
k 


JW —7 
R 
Tp 


! 
H 


In the inferiour Planets Venus and Mercury, when they are 
at their greateſt Elongations from the Sun, the Angle ar rhe 


{Sun's Center, contained between the Right Lines drav n to 


the Earth and Planet, is nearly the Complement of the Elon- 


gation: and in Orbits which are nearly Circular (as thele 
are) a Line touching the Orbit is almoſt perpendicular 20 
the Line drawn from the Sun to the Point of Contact. 

Now in the Figure above, let ALPON be the Ellipric 
Orbit of Venus, AP the tranſvarſe Diameter; to the Extre- 
mity of this Diameter draw the Circle AKPFM, whoſe Cen- 
ter is C; then to the three Places of the Earth at the times 
of Obſervation, draw Lines from the Sun, as SI, SH, and 

G; from I, H and G, draw Lines, ſo that the Angles at 1 
may be 245 21 35”, at H=to 46? 56! 46”, and at G = to 
16 87 5 / which are the Elongations of Venus in the firſt, 
lecond and third Obſervations; they will become Tangents 
che Orb of che Plangr, and touch it in its nan, 

5 


- Ua ch. 


Places at 0. L and N: Then where the ſaid La ronell/ 


es the ircle, draw Lines from thence to the Sun, as SF, SK, 
and SM; o will che Angles IFS, HKS, and GMS be Ri ght 
© Angies, "Draw the Chords FM. MK. and KE, and. ler 2 
the Perpendiculars SE and CD: alſo from C ler fall rhe Per. 
peng. cular CQ, and draw CM, and the Diagram. ts fi- 
ni ſh'd. 

The Difference of the Earth's Longitude in the firſt and ſe. 
cond Obſervation is equal to the Angle H SI 142917 33”; 
berween che firſt and third Obſervation ir is the Angle 65 
69 7 390, and between the third and — Obſervation it 


is the 1 5 HSG 1489 500 * 


r et. n . 
tt 


r » = _ 
—__T4 
i 


, la the Right led plain Trianete ISF there are giv. 
en, (1.) IS, the Logarithm of the Earth's Diſtance from the 
Sun 5.007136. (2.) The Angle at 1 459 21' 35”, it being the 
Elongation of Venus from the Sun, at the time of the n Ob- 
ſervation, to find SFD 


OPERATION. 


5 0 21 | 
As Radius 90 00 00 10.000006 - 
To S1 — — 3.007136 
So S. Angle in 45 21 35 9.852194 


- Fo: _ — 4859330 


* ä» _ — "Y 4 » 
- 1 
0 3 


2. In the Right: angled plain Triangle HKS chere are 


iven, (1.) HS the. Logarithm of the Diſtance of the | 


rth from the Sun in the ſecond. Obſervation 4.993344: 
(2.) The Angle ar H, it being the Elongation of Fome from 
the dun * of 46”, to find * ** : | 


Ork. 


he. 14 


2 N ( [ WS 46 —_— * 1 4 P : 
l F pre . 0 * 8 1 4 
x * . . . , =, 
: - « 7 . of A ads © ; * In 
F1 . 7 : , 1 
1 | * 
- . — —_— . ; 
; . * 
. 91 , p y 
Vn 4 N 8 1 » , f 25 
- o 8 — o 
- *. y p : 
* 5 2 — Mot 
4 


" OPERATION. 


2 f ; 5 
L 
> Pe , 4 Fs. * * 4 \ 


per- As Radiis 90 O 00 _ 10.600000 
is fi- „ . . 
IC S8o S. SH 46 56 46 9.863746 
33% = Jo K. AS e + n 
5 DE CEN 3 | 57 i 
G3l — S 
ion it | EE E55 


2. In rhe Righr-angled plain Triangle GM $, there are 

given, (1.) The Logarithm of the Diſtance of the Earth 

9 from the Sun in the third Obſervation = SG 5.003836. 

TE Pp (2.) The Angle at &, ir being the greateſt gs of Ve- 
AY nus 1 the Sun 46” g 54”, ro find SM? 


m the 
ig the -— 049160 
10. "OPERATION. 
| ; 0 , [a 
As Radivs 90 00 00 10.000000 
IO SG — 5.003836 
$08, LSGK _ 46 08 54 9.858017 
To S M . 4.161853 


. the Triangle SFM are given, 1 The Loga- 

"ik of $M found in the third hereof. _ (a.)-The Loga- 

rithm of SF found in the firſt hereof. (3.) The L F by M 

a 699 54 58"; as will be ſhewn below, to kad on noe at 
F che Fand M, and the Side FM ? | 


N 3. 


93344. 5 
s from | OPERATION. 
As the leſſer Side SE 4.859326 
To the greater SM 4.861853 
adius : . 90? o0' oo'? 10.000000 
To t. of 45 09 59 10.002 522 


3 Sub. 45 ©0 00 
Ork. Remains oo 09 59 


; E 
=> 


Now, 


\ Unanos e 


Steps. 


Now, to find the 12. FS M. obſerye the following 


OPERATION. 


o 5 


HSG 148 50 48 


HSM 192 41 54 
From 360 00 o 


GSM 43 51 6 Compl.o of 2 Hong at we Obler 


** 


BSM 167 18 06 
HSI 142 01 33 


; — — 


MSP 25 16 33 


FSI 44 38 25 5 2s of 2 Elong at if Obſery. 


— — = 


FSM 69 54 58 
From 180 O0 co ' 


. Mee ee nt 


ZLLAM&F: Io  o5 02 
Half 55 02 31 


Now fay; 


: . eee 
As Radius, or t. of 45 0 o 
To e. of the remaining Arch 0 9 59 
So t. half Z 4 £ 43%, & 8K, 
To t. half their Xx . 


q — — 


Z is the L SFM 55 16 48 
X is che SMF „ 285 14 
For F M. | 


10.000006 . 
7462964 
7.618414 | 


5 7 an $5*16' 48 Co. Ar. 0.085157 
— .._ J_ 

9097753 

4.919763 


8 4 FSM 65 54 58 
To FN 83131 


9 0e 


ery. 


erve 


OE WP, 


5. In the Triangle SKM are given, (1.) The Logarithm 
of & K, as found in the ſecond-hereof. (2.) The Logarithm . 
of $ M, as found in the third. (3.) The Angle KS M 1492 

38 400 ro find the Angles, and the Side KM ? | 


OPERATION. 


As the lefſer Side K S — 
To the greater SM D --- | 4.861853 
So Radius 90 OO 00” ' ., I0,000000 
To t. of 6 45 18 30 2 10.004763 
8 45 oo oo 7 
Remains : E 18 30 
| | „ 
HSM 192 4154 
HS X 43 3 14 
KSM 149 38 40 
From 180 00 00 
22 = 30 21 20 
Halt = 15 10 40 
3 f = | v : 4. | . | 
As Radius, or . of 45 00 00 10.000000 
To t. of remaining Arch oo 18 50 7.738570 
„ £ © 24; 30.80 9.433413 
To :. half X 000 05 06 7.171983. 


Zis che . SKM 13 15 56 
X is che SMX _ 15 05 34 


4 
As S. LS KM 15015 56” Co. Ar. o. 579 56 
%§§% ³ QA K Ä 
1 RN 139642 5.145018 


E 2 


30 Una NOS 1A 


6. In the regte FSK, are Menn 608 F. as: found i in 
60 firſt. (2) The Logarichm of S K, as found in the ſe. 
cond. (3.) The Angle KSF 40% 2622”, as will be ſhewn 
below; to find rhe Angles at F and K, and the ſide KP 


OPERATION. 
As the leſſet ſide SK _ 3 4.857090 _ | 
To the Greater S F 3 4.859330 
So Radius 90? 00 00” che he 10.000000 
To e. of the Arch 45 08 52 10.002240 MV 
Sub. wo 7 T7” # H 
Remains 00 08 52 5 4 D 


HSI 1429 or 33” ” 
HSI+43 03 14 


. —— — 


r 


KSI 185 % 47 4 21 


IS E 44 38 25 
— — d- 
KS F 140 26 22 
From 180 00. oo | 
EEE: 39 38 38 : 
| _ 46 49 o 
As Radius ak t. 40 00 00 c. oοοο 
To t. of remaining Arch oo o 52 7.411150 
So AZ . . 19 06 49 9.555839 
To t. half X | me 03 13 6.967009 
S Kr „ Wa 
N 13 36 
For K F. N 
As 8. SER 19 43 36 Co. Ar. 0. 51683 q 
33 „ 112. $ 
So S. KIF 39 33 38 9.85 
To KE 135781 5134840 


J. In 


: 
& i. 
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ſubtract the Sum of the firſt two Logarithms from the Sum 
of the laſt two, and take half this remaining Logarithm, ad- 


wand ding Radius, and it ſhall be the 1 of as the Angle 
ad in WW fought 0 
e ie N 5 
. hb 139642 | 
133781 | 
83131 | 
Z 3585 54 j 
179277 | 
| | 
MK 139542 FR 135791 MF 83131 | 
Half Z 179277 Half Z 179277 Half Z179277 
Diff. 1. 39635 X. 2. 43496 * 3. 96146 
Half Z 179277 — 5.253524 X. 2.43496.—4.638449 | 
X. 1. 39635 — 4.598079 X.3. 96146.—4. 982931 | 
| — — | 
Z 9.851603 Z 9.621 21380 | 
Z 9.621380 | 
Rem. 19.769777 | 
Half = 9.884888; 2. of 37 29 34 
Doub. is = , MFK 54 59 8 N | 
A third Method to find an Angle, by heving the three | 
lides given, I 
Rule. From half the Sum of the three des, ſubtract the 
fide oppoſite to the Angle requir'd, and note the Remainder; 
then to the Co. Ar. of the two ades, ineluding the required 
Angle, add the Logarithm of half che Sum of the ſides, and 
the Logarithm of the Remainder; half the Sum of theſe 
four Logarith» will he the Co. Sine of half rhe 8 
Angle. | 
. 
oe 
57 
$0 


9 


pr operation for the Angle F in the laſt Figaro, | 


# FK 135781 
ad M F 83131 & Add. g 
MK 1396429 | : 
Z 358554 TEE» a " 
% Z i R 
MK - 139642 _ f 5 
Rem. 39633 0 1 
FK 135781 Co. Ar, 4.867167 te 
MF 83131 Co. Ar. 5.08023) 1 
Half Z 1792997 „mn 3.253447 
3585 4.598079 
Sum Logarithms 19.798924 
Half is C S. of 37 3003“ 9.899462 | 
Double = F 75 00 & 9.899467 | 


8. In the Right-angled Triangle SEF are given, (i.) 
The ſide S F, as found in the firſt. (2.) The Angle S FE 
55 16 48 as found in the fourth; to find SE and FE? 


As Radius 900 00 O 10.0000 
To S F 4.859330 
So S. SFE 55 16 48 9.914843 
- j\ToSE 33452 4774173 
As Radius 90 00-00 10.000000 
To SF „„ 4.859330 
So 8. E FSE 34 43 12 9.755544 
* F ef, 4e 


VrkANnOSComfa 45 


i INFOS x 5 D 


r 


7. In che Triangle FMK, are given, (1) The Side F M 
83131. ( The Side K M 189642. (3% The Side K F 
135781, that is, all the Sides, to find the Angles; and falls 
—_ che third Axiom of Oblique-angled plain Tri- 
ang of. * SLSOET . 


PIG — 


I ſhall here ſhew three ſeveral Ways of folving this Tri- 


angle; and firſt by the common Method. And chat the 


Reader may have a better Idea of the Performance, I ſhall 

take the Triangle FMK our of the fundamental Diagram, 

_ lay it down, as in the Margin, to prevent a Confuſion of 
ines. Fi 


OPERATION. 
FK 135781 5 
MF 83131 
2 218912 
* 32650 


Now 


54 UA eo 


Is MK the longeſt Side 139642 Co: Ar. 1.854587 
To Z of the other 2 Sides 218912 3.340270 
To x K the alternate Baſe 82527 4.916654 
From MK 139642 n 
— — 
Remains M x | 57105 
Half = My =  28552.5 
K* K. | 82529 
ZIK 111089.5 
As MF $3131 4.919738 
To Radius 90? oO =_— 10.,000000- 
SoMy 285 52.5 4.435644 
IO CS. Cat M 69 54 34 9.535888 


SMF 54 n 
SMK 15 034 


| $MF © 69 5348 | 
r 5132840 
To Radius _ 909 oo' oOo 10.000000 
1119.5 5. 04 5673 
J0 CS. Cat K 35 os oo 9.912833 
by FMK 699 54' 34” : Rn 
FRM 323 06 Oo 
r 
From 180 oo = 


MFE 74 59 26 


* —— — II 


— * 988 


2. The ſecond Operation may be wrought more expedi- 
tiouſly thus, viz. Take the Difference between the half Sum 
and each Side ſeverally, and note the Differences with the 
Figures I, 2, 3. Then take the Logarithm of the half Sum, 
and firft Difference, and add them together; alſo add the 
Logarichms of the ;ſecond and third Differences rogerber ; 
1 . | : ub. 


0 


| An 


UnxANOSCOPI þ ys 


CHAP. VI. 


BY three Obſervations of the greateſt Elongations of Mex- 
cury from the Sun, I have found as follows, 


Place D. | Elongat. 
ERP” S, % Lond F-. 
1724 Sept. 18 6 20 J oo os 43 22 3.0000 59 25 30 49 
1725 Febr. 21 5 27 H 5 14 09 05 4996895 27 23 14 
1726 Aug, 13 6 57 G 11 o 10 15 3.004322 27 09 34 


By drawing the Figure (as directed in Venus) and ſolving 
the ſeveral Triangles, I have ar laſt found, the Semidiame- 
ter of the Orb equal to the mean Diftance of Mescury from 
the Sun 38262, the Eccentricity 7964, and the Longitude of 
the Aphelion 88. 13 05/ og in the firſt Obſervarion: 

13 5 25 in the ſecond, and 
| 8 13 os 43 in the third. . 
The Mean Anomaly 18. 23 04' 56” in the firſt Obſerrat. 
| 11 ol 20 08 in the ſecond, and 
0 © 13 16 06 in the third. 
The Elliptic Equation 16 07 oo in the firſt Obi. ſub. 
| | 9 11 59 in the ſecond, add. 
4 19 15 in che third, fuk. 


That 


— — — — 

That the Obſervations of Eclipſes are the only means to 
get to a Truth of the times when they happen, is manifeſt, 
from the great pains I have taken, and the Care I have had 
both in the Obſervations and Calculations : For not one has 
eſcapd my View theſe thirty four Years laſt paſt, that have 
been viſible in our Hemiſphere. 

And for the ſatisfaction of the inquifitive Reader, I will 
here inſert the Obſervation of the Lunar Eclipſe that hap- 
pen d the 22d of January, 1730, in the Morning, at Bedford- 
©offee-houſe in Cent - Garden, London, in Company with f- 


veral Reputable Gentlemen, and with exquiſite Inſtruments, 


viz. we had two Reflecting Teleſcopes, one of two, and the 
other of nine Feet long; a fine Quadrant, a Micrometer, 
and all other things for my purpoſe. 


The 


Unxanoscorrth) 37 
e | 


r de 
_ MHalf=DF 41565. 
KF ſub, 41197 


Rem. DESC 363 


rr 8 = ä —_— * — — 
. F ol 2 


a 
. 


9. In the Triangle CDM, a are given (1.) The side DM, it 
wag half of MF 41565.5. (2 2 The Angle MCD, ir be- ; 
ing equal to the Angle FK M. 35? 9'30,, and conſequently 
the Angle EMD is 54 50! 30”; becauſe the Angle at D is 
right; ro find CM and CD ? 


Noa. oe aid 


7 0: L 
As S. DCM 35 09 30 9.760306 
To DM 41%  "4-6i0522 
So Radius 90 O0 00 10.000000 
To CM 1 4.858433 
the Semidiameter of the Orb, equal. to o he mean Di- 
ſtance of N 4 O. . 
As Radius 90 00 o 10.000000 
To c M — 4.858432 
80 S. CMO 34 5035 9.912521 
To Co ſub. 59014 : 4.770954 
883 — 594 53 TUE 
Rem. S A 439 
ans to | | 
nifeſt, — — — — —— — 
'e had 
1e has 10. In the Right-angled plain Triangle SCQ are given; 


have (1.) $Q 368. G) SQ 439, to find SC, the TEEN 
and Aphelion ? 


As S' 42 „ 2644465 


To Radius 9o o % 10. 00000 
SQ — 368 2.5670 26 
To t. /. CSQ=ASE 240 oz 55 9.924561 
L FSE 5- 34 43 12 
— — REY 
Z 1. ASF 74 46 07 
"0d. ©. 159” " "44 38 25 
Rem; L. ASI 30 07 423 I 
Earth's Place at I 8 26 37 54 | e 
Aphelion A „ ing. | 
; | <5 | © £3 21 
| 90 O00 00 
CSQ 40 02 35 5 ] 
S CQ 4957 Os en Te , 4 
As S. . SCQ 49 5% 51% 9.883945 5 
To SQ „ 2.642465 
So Radius 90 00 o 10.000000 
To S C Eccentricity 573.5 2.758520 


Hence the Semidiameter of the Orb equal to the mean 
Diſtance of N à O is m, =cA 72182, the Eccentricity 
573 and half, and the Longitude of the Aphelion 98. 260 
45' 36". 5 a | 5. 
But raducing the curtate Diſtance to the true, and compa: 
ring theſe Obſervarions with Mr. Flamſteed's, I find the mean 

Diſtance of & 2 © 72337, the Eccentricity 505, the Place 
of the Aphelion in the Firſt Obſervarion 108. 60 54 291, in 
the ſecond, 108. 69 560, and in the third, 108. 66 57 30ʃ l,; 
the mean Anomaly in the Firſt Obſervation, 98. 4 57 20ʃj, 

in the ſecond, 48, 130 40“ 43”, and in the third, 118. 165 7 
36”; tbe Elliptic Equation in the Firſt Obſervation, 4747 
add; in the ſecond, 34 360 ſubtract, and in the third, 11 


2<" add. 


CHAP, 


2 — 


Ntricity 


TAP, 


Beginning: Tan. 22 14 7s 00 


Middle 15 47 00 | 
_—_ - 16 43 8 P.M. 
Digits 03 15 on 


WY 0 Time by 1 my Syſteni: 


Beginning, Jan. 22 14 56 54Y Clocks too faſt 
Middle C 
End 4 03 100 
11 Digits I 05 03 32 319 


But by another Calculation of mine} from new Tables; 
er upon Sit * Newton's Theory: of the Moon, It is 
thus: * ; 


| Begioning Jan. 22 14 56 45 


| 15 53 19 
ang. -. bn 8 
Digits | 16. 
Scientia Stellarum} 
Beginning, Jan. 22 14 37 34 
Middle 15 33 46 
End 16 30 02 
Digits 02 53 00 
MNeaver's Almanack? 
Beginning, Jan, 22 14 40 52 
Middle 15 41 48 
End 16 42 44 
Digits 3 16 48 
Ladies Diary. 
* Jan. 22 13 13 
Middle 16 06 
End 127 00 
Digits 92 32 


— 


3 
* 


= VPainores þ 


Bebe Wing, in Coley 8 Anne PTY he ſays; is from 
Sir Iſaac Newton's Theory of the Moon ; ; bur that is a mi- 
ſtake, becauſe it is ſo ny; wide from Bs j 7 15 it wil 


not bear the teſt. 


He gives the ſame dust I®. 1b w 
{ . ek . . | 
Beginning, Fon, 22 14 31 23 
: Middle 15 29 40 P. NM. 
)* En 1 27 7700 50 
Digises 63 06 00 


# 


Here we ſee ſuck a ü in the time of this E- 
elipſe, 1 by ſeveral Ambors grand, that it is hard to be 
reconcil'd 
One telle us, his N ambers are ein bri ght Tables, never 


yer made publick. 
Another tells us, that his Calculations are from Sir Iſace 


Newton's Theory of the Moon; and therefore no body muſt 
queſtion the truth of them. Indeed, if it were ſo, not any 
one living would dare to queſtion chem. But I deny the Aſ- 
ſertion ; and can prove, that his Calculation i is nor from Sir 


Iſauc Newton” $ Theory. | 


ws 
s 4 as. 4 

s. 4 e aq s; he” 

7 9 * 


* 
A 
4 


— — — — — ——— — — — 


— 
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75 determine the — Elongation of Mercury and 


c 


* 
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8 2 : oi... Y X 
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Venus from the Sun. 


3 


HE Quantity of this Angle, that theſe two inferiour Pla- 
nets make at the Earth, is what was never yet (that I 
know of) truly derermin'd, bur always given in groſs. All 
the Writers of Aſtronomy, both ancient and modern, only 
tell us, that Mercury is never more than 28 or 29®, and Venus 
never more than 48* from the Sun. 7 
I ſhall therefore in this place ſhew the true Quantity of 
their Klongations, both the greateſt and leaſt that ever can 


happen. 


his E- 
to be 


never 


I have in the foregoing Chapter determined the Eccentri- 
ciry of Mercury ro be 7964 of the ſame Parts, of which the 
mean Diftance is 100000. Now, becauſe theſe Numbers 
are too large to be laid down by any Scale, I ſhall reduce 
them ro ſuch as may be laid down, thus 85 
& Suppoſe the mean Diſtance of the Earth from the Sun to be 
(1008, the Aphelial Diſtance will be found in that Proporti- 
on thus: 8 ö | 


. 
Ws 


t any 
e Aſ- 
n Sir 


As 101692 : 1000: : 1692: 16.5 
Eccentricity 16.6 


Radius 983.4 of the Earth's Orbe 


2: For Mercury's Aphelial Diftance reduced, ſay; 
| Us 101692 2 1006 :: 46680 : 4% 
3. For the Eccentricity of this reduced Orb, ſay; 
As 46680: 7964 : : 459: 78, | 
AP, + 


— 


Rem: Radius of E 5 Orb 382. 
Maks 


— 


Make AG & 


dal to 983.4 on the Line of Lines on the Se. 
| „ 2 6 and ſweep the 
. rn fe 


the Earrh's Orb. 
- 


n Fphelial Line d 


[ 


from rhe Sector, a; 
It now ftands, and 
ſer it from A to 8; 


cury's Orb. 


Draw S N a Tangent to the Orb, to cut the Aphelial 


Line at Right Angles in &; and draw 80 ſo is the An- 
gle & ©S the greateſt Elongation that Mercury can evet 
have; becauſe the Aphelial Line of &, (which is the long: 
eſt ſide of the Triangle) ſubtends the Angle at the Earth. 
To the Perihelion of Mercury draw the Tangent ©. 2, to 
cut the Perihelial Line ar Right Angles in 8; fo is che An- 
gle 5 Ss inthe ſecond Triangle the leaſt Elongation that 
Mereury can have, whoſe Quantities are thus found. 


For the greateſt Elongation. 


In the Firſt Triangle there are known (ſuppoſing rhe Earth 
in Perihelion) the Logarithm of the Perihelial Diſtance of 
the Earth from the Sun = 4.992589. (2.) The Logarithm 
of Mercury's Aphelial Diſtance = & 4.669131, te lind tht 
Angle 2 887 FTF tn Fax 


CF 


O2E- 


ä—mu—— —U—öh — — TE Ps — —— . — —— —— POR Wa 


rake the Aphelia 
Diſtance of Þ 543 
from rhe ſame Lines 
on the Sector, and 
 ſerir from 8 ro 5, 
towards A; take Þ 
381 from rhe ſame Þ 
1 Sector, and fer it Þ 
—- from S to C, foul 
P - _ CtheCemer of Ma- 


. 


þ 
1 
S 
1 


the See. 
veep the 
) Þ, for 
Orb. 

& for thy 
Line of 
ke 1900 
Qor, a; 
ids, and 
A to 8; 


Aphelial . 
8 59 
ne Lines 
tor, and 
§ to 9, 

e ſame 
| ſer it 
C, ſo is 
of Mer- 


\ phelial 
the An- 
an ever 
e Iong- 
urth. 
, to 
he An- 
In that 


When Nennt and Mervury 


OPERATION. 
As S ©'Perihelion Diſtance * 4.992589 
To Radius — —— 10.000008 
So S & Aphelion — — 4.669 131 


To 3. {: 88. Elongat. 282118“ 9.676 542 
«tlie For the leaſt ia the Second Triangle, 


As$ Earth's Aphelion — — 5. 0 5286 
To Radius — n =_ 10.000000 
So S & Perihelion «> — " ne, 4 4877504 
To S. £ $© Elongat. 1735 42 9 480418 


« 


Secondly, To determine the greateſt and leaſt Elongation 
of Venus from the Sun. 2 


are ar their greateſt Elongation 
from the Sun, they move with equal pace with our Earth 


fer a ſmall time; and then a Line drawn from them ſeveral- 


ly to the Earth will be a Tangent to their Orbits reſpective- 
ly ; ſo that looking into an Ephemeris that has their Moti- 
ons to Minutes, you may diſcover the Day of their greateſt 


Elongation from the Sun, by obſerving their equal pace with 


him. And by reaſon of the different Poſirions of our Earth 


| at different times when rheſe two Inferiours are at their 
A Elongation, this Quantity will be always different; 


ut is greateſt when the Planet is in Aphelion, and leaſt 


when in Perihelion ; becauſe the Diſtance of the Planet from 


the Sun is che Side of che Triangle that ſubtends the Angle 
of Elongation, as is plain from the Demonſtrations hereunto 


eser 5 | 
In the fRegoing Chapter I have found the Eccenricity of 


Venus to be 505, and her Aphelial Diſtance ro be 52838 of 
ſuch Parts as the mean Diſtance of Sun from Earth is 
100000. 8 | k 

Now, to reduce theſe Numbers praQicable on the Sector, 
I proceed as in Mereury. : a, 


F. | As 


fl VE & N . 4 2 
8 . t ; . — nn mgmmme—s P ² ee mn 1 
P 2 | * a, : YL 8 N 7 1 F of N | 
- S 2 , 4 


thus: 


= .* ey 
„ - 5 


s 'S NOS e R 


* 9 . . ⏑ 


| As 101692: 1000: : FX: 716, 55 5 Faure. as 
lial Diſtance is reggced o 1 . 
Now, for the ice of this reduced Ocb, lay, 


| wy * 2 ing? 4 * „ : 
As 72838 505 ::516 : J. HaPRE 101d Te 7; 
Eccentricity tub. Mt - . ** 7 


Revd. the Kadir 717 Von Orbe). 
Z Make AO FINS to 283 4 (as * 187 \ on the Line of 3 os 
7 the Sector, and 


e dra ASP for 
„„ the Aphelial] 
Line of Venn; 
rake 1600 from 
the Sector ast 
no, ſtands, 

and feri ir from 
A to LEP . 40 . 
_ the, elial Þ 
© "Hiftanice 4p of Þ 
Pens W916 from 
the Line of 
* Lites & ſerir 
rom S to to- 
Wards A ; then 
take 25 Nies ofthe Oib of mY 771. 204. tet one Foor of | 
the Com paſſes in 2, the other Win reach almoſt ro 8, te 
Center of the Orb, on which Center ſweep. Penis Orb; at tl 
draw ꝰ ©» a Tangent ro the Orb, and compleat, the Trian- Sun. 
gles, by joyning © and 8; then is the Angle 2 Ss the 


| greateſt ots eme 18 rlus ace the fil T riangle: 


As S Eareh s Peribeliou | os 525 1 495255 
To Radius . . " *Yo:o6000 WF _ 
So S. Venus s es N 4.863350 ³ 
To S. L 2 88 Elongat. 47⁰ 385% ©: +» 1 9.869779 


Secondly, By 3 the ſecond Triangle $ 2 ©, | 
proceed to find the leaſt Elongation that Veuw can have 


— 
418 


Lines on 
>Ctor,and 
rhe Circle 


4 for the Þ 


85 Orb; 


ASP for I 
Aphelia 
of Venus; 
00 from 
ctor as it 
ſtands, Þ 
et ir from 
S; take 
"Aphelia : 
nce of 
7 16 from 


Line of 
„& ſerit 
S to Pto⸗ 

Az then 


e 'Foot of þ 


0 . the 
is Orb; 
Ee Trian- 
8 the 
angle: 


499258) 
0.060000 
4.8623 59 


5 869779 
2 ©, | 


can have, 


Af 


nor leſs than 44% 56" 14/1; 
| the Earth. be. | 


VIA os cor 4 67 


Is S Earth's Appelion e 5.007286 
ene, 5 | —— 10. ooo OOo 
So S Venus Peribetion — — 4.856295 


'ToS. LS © & Elongat. 44 56/ 14” 


Io S. £ 9. 849009 


Fo that Venus Elongation is never more than 470 48! : 35", 
in what part of its Orbic ſoever 


I cal here ſet a the Days 5900 Mercury is at his 
grnateſt Elongation this Var 1734, with the Sign he is in, 
and the Quantity: wor 150 Ken at. the Earth, 


2 25 
Rr df: | e * 
0734: Zan. 8. Wereny in Capricorn Osient. 24 36 
Mur. a2. Metcury in Taurus Occident. 19 2 
May 8. Mercury in Taurus Orient. 25 4 
- 255 19. Mencnqin Virgo Oceident. 29 17 
Sept. 1. Mercury tif Virge Orient. 17 44 
2 33 12. Mercury id S gen Seid 21 28 


Pac ee. 23. Metcury in Sagittary Orient. 33 
And the fame Year 1934, Venus 8 W Max 20 falls 


thus: . 


1 J. 16. E Piſa Oed. 46 9 
Mar. 4. R in 2205 I hrs 


une 5 Venus in . 79 45 53 


Here follow the Calculations of Venus's Place in Fan.1734, 


1 the time when ſhe is at her greateſt . from the 
n. | 


Equal 


— — — ̃ —A— — ,, ,,, 


61 
6 


Equal Time. 


r 


UnaanNOSCOPIA 


Anno 1734. 
| Fawuary 10. 
Hours 6. 


2 


2 co 53 7 
16 0 18 
44 2 


ee Motion 
quatioa ſub, 


Hel. Orb Pla ce 
Nage ſub. 


Arg. Lat. 
ReduR. ſub. 


Hel. Ecl. Place 
Sun's Place. fub. 


z 


2 1y 18 27 


— 


2 16 41 37 
12 14 15 28 


 —— ———— 


|. O2 26 9 
| 6 


I 
2 16 41 21 
10 01 35 34 


—_ | 


2 O07 32 $3* 


C—— — 


12 28 07 33 


— — 
11 18 34 172 
1 


'9 at 
3 Fre 
"Diuenal Mote 


K 
| 


Log. $a©Cur- 
Log:© Aeg. 


Tan. 36 1 07 
Add 45 00 00 


Ct. 81 11 07 * 


1 N ode Fenur, 
"© SL 


2 14 15 b7 
| 


n 
2 14 15 28 


* © © 4-857386 
- © - 4993176 


a - 29. 190532 


fo — 20 34 10 
2 


k. — 67 32 537 


10. 383809 
= - $e57434! 


— — 
Parallax. 


Z 


| 


Elongation at at 
10 © 19 19 


21112 TH 17 35 


iT 29 20 
ena "0 1 


an 18 57 
= 1 122 


w 


E 
U . , 
— — 


. 
: 
2 
70 
—_ ED 
4 
RC * 
— pI 
% > ** 
* 
©. * 0 210 1 
i # 
; * - 
: 
* 
= 
US 


20% 


if it be clear, & ma 


UxanN os c 014. 


Note, If the Diurnal or hourly Motion of an inſeriour pla- 
net be more than the Apparent Motion of the Sun, they ate 


then ſhorr of the Elong. Max. © ; but ifleſs, paſt, 
Here follows the Calculation of the Place of Meraury in the 


Evening of the Day of his greateſt Elongation 17343 which, 


67 


y be feen with the naked Eye a litle 


aſter Sun · ſetting. 
ual Time., Long. Mercury. Anom. Meraury.] Node Mereuryt 
1 g r 72. S8. 7 
— —— — — — — — z — — —— — 
Anno 1734, [4 22 1958 [6 g 6 44 15 15 40 
July 20, 3 12 34 $5 ][ 12 33 37 - "WP 
Hours 8, 1 21 51 121 Fl | —— 
Min. 30, 5 6 5 617 21467 1&@ FE 
Mean Motionſs 6 21 © = - 
Equation add} 2 14 49/11 92 7 I8| 
Hel. Orb Pla.j8 3 35 49 [Si in Orb. 4.668762 
Node ſub. {jr x5 16 7 [Curt. ſub. — 504 
| —— \ ;0 in Ec. ]- . 4.668258 
Arg. Lat. 6 23 19 42 |Q JTEartb - = $.006292 
5 E e |. 24% 39 45" | - > 9.661966 
Reduct. ſub. ft 9 28 | +45 o ff 
<— — —2— — Re 
Hel. Ecl. Pla. [s 3 26 31 [ce. 6 39 46 9.56806 
Sun's Plare 4 8 13 14 ,. 60 6 582 10 40% 
| 6. 32 48 58 |+ - 9.8 946% 
Angle at © : 0 13 17 — — — — ——— 
Half | o 6 382[7 92 55 36 ; | Parallax = 
— — — — — — — 
rarallax ſub. [ 2 x55 3670 X 27 17 404 | Elongat. 
Geocen, Y . age z Elongarian ae” Noon was 
» TY * ; 
Lat. S. Aſcen. F 5 37 179 299 18' 6” ö 
5 
„ oy [ 1 
Diurnal Motion of © from 19 to zoth Day at Noon is 2 


26", from 20 to 21 at Noon, is 87“ 26”, of  «8' 43”, and 55';" 


By which 'tis plain, the greateſt Angle at Earth was on the 20 


Day. 8 


7 = Unano S ee 4 


** wy Sides 8 * may Hi — the * 
angles at the times above-mentioned, which will great] 
form you of the true Theory of them: And becauſe N 
(che common Devourer of all things) will render thoſe In- 
fruments ro err in Saturn 1% in 45 Years, in Jupiter 1* in 50 
Tears, in Mars 1 in 51 Years and half, in Venus 10 in 63 
Years, and in Mercury 19 in 70 Years: Therefore, for the 
fake of the Tnquifitive, I will here ſubjoyna Table, by which 
new Inſtruments of all the Planets may be projected. at 
pleaſure, making the Aphelial Diſtan ce 1000. 


The Aphelions of the Planets acoordiog to pay Tables, 


Saturn | 
Jupiter 8 


2 


1 
8 


Mercury 


8 246 * Ra- r. $ os; \ Apt. Point tp Its Center, 
3 * dius.2 Earth's Orb Center a © is. l. 4 7. 
Jupiter 934 Ra- Jupiter's Q Orb 3 Aphel, Point to its Center. 
— 186 es Earth: 8 tb QCexer from © is 2. 


| Mars 9152 Ra- Ted Orb Xx Aphel. Point to ixs Center · 
Earth 611 5 dius L Earth's Orb Center à O is 11. 


Earth 983.4 Ra- 5 Earth's Ocba Aphel. Point ro its Center 
Venus 116 dius | Venus's Orb Center à O is 5+ 


Earth. 583. 4 | 
Mercury 459 & dius & Mercury's Orb Center à © i is 78. 


Or in Venus 716—5=711, the Radius of her Orb; andi in 
1 45 9 21. 381, the Radius of his Orb. 


Then to delineate the Inſtrument of Satan on vrthia Sener 
© (weep a Circle, and divide ir into 12 Signs, as per Fi- 
gure. 

From O draw a Line to the Place of this Aphelion !? 
299 19, which ſh4ll repreſent the Aphelial ! Saturn. 


Thro 


7 Ra- F Earth's Orb à Aph. Point to ic Cee 


URANQSEO RA 2% 


| Thro' © draw a Line from the Place of the Earth's A- 
_ w 80 19, and it ſhall repreſent the Aphetiat-Eine of 
EY Se ; on - 
Take the Radius of the Zodiac, and open the Sector ro 
10 on the Line of Lin 8 as the Sector now ſtands, take off 
946 in your Compaſſes 'and ſer it on Saturn's Aphelial Line 
from A towards ©, and draw the Orb of Saturn. 
Then take 1.09.84 (nearly.'tor1) and ſer it from © on the 
| Aphelial Line of. © to B: Take 1,67 from the ſame Line of 
| the Sector, and fereit from © towards B, and it ſhall give 
the Center of the Earth's Ocb as before; which Circle draw 
as is done in the Scheme, and that ſhall be the Earth's Oc 
truly proportion d. b the Orb of Saturn in his Theory. 


* 42 fry 3.2 ä * 1 5 "Is + | » x, 
The next thing: ro be done, is to draw the Eclipric, 


2 muſt be done from this Table of che Places of their 
es. | | | 


. Saturn 


vA r 


17 46 The Iaft e Wk 
14 15 Nala, Year 1753. 
15 1 ä \ 


of © and fre 21* 15 in the Ads drip 


| of a Cicclero cur the Orb in £ and V. and to make an 


Angle of the greateſt Inclination 2* 30/; and fo is 6 


Scheme or Inſtrument compleated. 
4 Table the Planets Inolinations. 
55 
Saturn 2 30 10 1 
Jupiter 1 19 10 | 
Mars 7 51 0 
Earth 23 29 00 
Venus 2 3.0 
Mercury 6 59 20 
Moon 5s 17 30 | 
ne Ol ——' — — py en — paring 
CH A P. VIII. 


ton r the Mean Motion of the Earth, ber Aphelion, ani 
The Receſſion of the Equinox, 5 


TH laft Day of 8 at woo: under FE Meridian 
of London 1700, Old Stile, the mean Place of the 
Earth was 3% 20* 43 50% the Place of the Aphelion wa 
. 1 79 44 30", and tho Place of the firſt Star of Aries w 
oy o 10. To which 1 "as prefix the middle Motions 
for deer compleat, as 


Radix 


W. 28 wirh the Radius of the Orb find the Center | 


- 
N — bu » * * 3 * - * 


on, and 


Aeridian 
e of the 
ion wa 
ries W 


Motion 


Radix 


- 
—— — — — nd + 


Uxanosconray 


Long. Earth. Mel ah | Nee 


3 8 * . \ hs 

Radix ano . 20 43 5019 7 44 30j0 29 o 10 

| 10000 7 33 20 fe 17 30 oſo 13 53 20 

100]o o 45 20% 1 45 ofo 1 23 20 

6oja o 27 12j0 1 3 ofo o 30 0 

| 400 0 28 B8[o 0 42 ofo o 33 20 

Year Compleat.“ 2000 o 9 4% © 21 ofo o 16 40 

| 40 © 1 49 © 412ſo o 3 20 

31112917 %% © 3 90 o 2 30 

2129.31 200 © 2 6 O o 1 40 

111129 45 40% © 1 300 © o 5a 

1 300 29 34 10J0 © o 5 3 

| / | 2440 23 29 2019 © 0 

Do Open? T5 f 38 1 +) 3 
: | oo 59 8 
| 20 © 436 - 
| Hours Compl. 4 tool 2281 FO 


The Sun's Apparent Sem'diameter ar the Earth's Mean 
Diftance from it is 167 5”, and the Horizontal Parallax of 


| the Sun, for the Smallneſs of the Eccemricity of the Earth's 
Orb. and the Smallneſs of its own Quantity, may be always 


ſtared wo 


1. To Calculate the Mean Place of the Earth, and ber Apbelion, 
end thence the Mean Anomaly, to any given Time. 


4 If the given Time be afier the Year 170r, take the 
Mean Place for 1701 Current, from the facegoing Table, 


| which I call the Radix. | 


. To the Radical Place, add the Mean Motions fort 
the Years, Months, Days, Hours, Minures and Seconds 
Complear, this Sum is the Mean Motion, or Place 


| ſought, 


N.B. The true Length of the Solar Year being 363 DO. 
Sh, 49! 2" 15", the Mean Motion ofthe Earth ro any Months 
and Days may be known, by ſaying, If the Length of the 
Solar Year give 360%, What will the Days from the firſt of 


Jenuar, ro the Day propoſed, give ? {For this purpofe, — 


"4 UN AN OSE 
the Table in my Satellite Aſtronomy, Page 94.) And for the 
Mean Motion of the Apbelion, to an) Day in the Year, lay, 
As the Length of the Solar Year 365 P. 6 h. 491215 „ To 
63, So are the Days from the firſt of Faruary, to the Day 
propoſed, To the Motion of the Earth's Aphelion: Minding 
in Leap-Year to add the Motion of a. Day more. 5 


3 . | 1 : 

Laſtly, Subtract the Mean Place of the Aphelion, from the 
Mean Longitude of the Earth, and there will remain the 
A 


Note, If the Time be before 1701, ſubtract the Mean Mo. 


tion from the Time propoſed, to 1701, from the Radical 
Place; then work as before is taugen. 


. Example. Let lt be required to find the mean and true 


Place of the Earth, her Aphelion and Mean Anomaly for 


April 29, at Noon, inthe Year 17265 
þ 2 . 15 


Eirſ,, The Days from the firſt of Fanuary, ro April 29, inclu- 
five, are 119 Days. Then, 


rene 


* 5 web 41 . 1 : 5 oy 
AS 363 5 49 2 15,5 36077119: 3 27 17 32 Long- 


- 


And As 365 , 49 2 155 563, : 119: 207. Ws 
low ſee the Work. 


I. Longit. Earth. Aphel. Earth. 1 
| & 0. oe olas 4 . 
VVV | i re Se 
Yerrs 7 000 JVSSFTr Sm. 
3 14129 45 40 1 03 
April a 8 27 17 32 1 
| r A , | cn . 3 1 | 
Mean Place Earth] 5 17 57 5519 8 ir 05 
Aphelion ſub. %%% 


— 
- Y * 
9 8 5 . * a * ei 
Ls Ge =” s *-& y - vet a " þ * P 7 * a4 


Radix 1701 


nn * 


at the upper Focus of the Earth's Ellipſis. 7 


3. Given the Earth's Meal, Anomaly, to find the Angle 


ear, lay, To the Conſtant Lala 89.390965 C6, add the Sine of 

5”, To rice the Mean Anomaly; the Sum will be the Logarithm 

he Day of the Decimal Parts of a Minute; which being ſubtracted 

Minding from the Mean Anomaly in the firſt and fourth Quadrants of 
the Orb, but added an the ſecond and third, gives the Angle 
at the upper Focus, 


ain the Example. Let it be required to find the Angle at cos up · 
N upper Focus in the foregoing Caſe, where the Mean Anoma- 


1. is 105. ge 46' 50"? 


3 


an Mo- 
— OPERATION. 
Ih , a 
Mean Anome Earth 10 9 46 50 
Double 8 19 33 40 ; i 
Complement 79 33 40 Sine 99927517 
Conftant Logarithm —_ $9.39Cc9655 
by: 4 5 „„ 993837173 
— | 60 N 8 
„ Seconds 14,5149 ſubt. 4 
Tong. Mean Anomaly oi: 2 n 


Angle 2 at upper. Frens 1 19, 1 46 35 


4. Given the Angle at be npper Focus, to find the tre 
| Anomaly, and ſg the Earth's Place in her Orbit, ang conſe- 
quently rae Sun's 5 Place in the rr | 


To the Conſtant Logarithm 9. 9 52994, add the Tan 

of half the Angle at the upper Focus, and you will have the 

Tangent of half the true Anomaly. - 

And here obſerve, that if the half of the Angle at the up- 

per Focus be more than a Quadrant, then take the fourth 

5 proportional Tangent from 180%, and the double of the Re- 

do. mainder is the true Anomaly. * 

| Then to the true Anomaly add. the Place of the Aphelion, 

and you have the Earth's true Place in her Orbit; to which 

add Six Signs, and you will have the Sun's true Place in the 


| | jo Eci C, 
Angle 4 | 


Unano 101 As 


—— 


e. Ler the Sun's Place be requieed, eo the tin 
above, when the eren at the upper Frogs - was 105.3 


= 25 vp 


or A 70 


Ss 427 | 1 5 
| FUNK arthe upper Focus 10 9 46 35 Compl. 30 13 3 
Half 3 4 $3 17.3 
Complement 0 25 6 195 5 9.610891; 
Conſtant Logariihm 9.98 529 
Sum; is the Tangent of 22 6 9.556% Uma 
From 8 0 0 0 che 
W —— che 
ala half true Anom. 155 37 33 Ra 
Trepe Anomaly 312 15 6=120 11 che 
Aphelion add | 25 | : wil 
Earth's reve piace "LT 5 
Add 5 2 O» 0BWar 
Sun's true place I 19 26 1 ric 


5. To find the Elliptic Equation "i 


The Difference between the Mean Anomaly and the True, 
is the Elliptic Equation, which is to be ſubtraſted from the 
Mean Longitude in the Six firſt Signs of Mean Anomaly, 
and added in the other Six ; the Sum or Difference i is the 

true Place of the Earth: So 1 in the preceding. 


= 0 * | P 1 

Example, the Mean Anomaly i is 10 9 46 30 1 
trne Anomaly is 10 11 15 6 
 Eliipric Equarion add 1 


Aſter this manner is the Sun's Rquaries 5 in the Table 
0 wy + pp Weſton, — 28, 29, ROO. 


 _UnanoscorPia 79 


GA. at ttt 
$ 10% 7 Mean Longitude of the Earth ) 17 57 55 © 
Ecliptic Equation add „ 

b . m_ me R | - 

oy  Farth's true Plate as before 7 19 26 11 
LY 6. Given, the Angle at the upper Feu, and the true 
% N Asoomaly, to find the Logarithm of rhe Diſtance of the Earth 
30 13 from the Sun; ſuppoſing the Logarichm of the mean 


WDiſtance to be 10.0000000, AC = CP = G in thi 
9-98 5294 i 
9.656174) 


heme, Page 15. 3 | 
Rale Take the Sum and Difference between the true Ano- 
Emaly and the Angle at the upper Foxes, and alſo the half of 
che Sum and Difference; then to the Sine of the Angle ar 
che upper Focus add the Exceſs of the Co-Secant above the 
Radius of the half Sum found above, and the Secant above 
che Radius of the balf Difference; the Sum of theſe three 
will be the Logaritlim of the Diſtance of the Earth from the 
Sun Toughr. 5 

But to have it agree to the Mean Diſtance of ooo. as 
in my Solat Tables in my Syſtem, take half of the Characta - 
— — iſtic, and tis done. Let the Example be as Above. 


f | . "0; 8 „ 5346 
True Anomaly 10 nt 1135 N 
the Tu Angle ay upper Focus 10 9 46 36 Sine 5.885650 
8 | ; Som. £6 8 21 4m g Co 2 
81 th 5 Hal 50 5 & ® 20 504 - "nc. os | 
Difference e 785 
p TO. © 44 159 Sec. 0.000056 
The Logarithm Diſtance Sought = @K 10.004747 
* Half Charact. is Lodarithm in my Tables 3.004747 
16 But when the Earth is very near her Aphelion, to the 


Conſtant Logarithm 85. 17482 13 add twice the Sine of half 
the Angular Diftance of the Earth from her Aphelion, and 
jou will have the Logarithm of a Number, which taken 
from the Conftant Logarichm 10,007289, gives the Lo- 
berichm· Niſtance ſought, | Tok 875 


4 F : * 7 ” f 1 5 
* * — * 
* 
; * 7 
\ 4 , 5 LI 
* 


1 * 


11 eh 1 


Example, June 18, 1732 at Noon, iche; Sus? S Pies; in J 


79 48 8 and the M. Anom. 11% 29929“ 30 - | 
Earth's Diſtance from the Aphelion N „ 
„ Half, 22 Sine 348 01 
8 * — ___— -_ 
. Double MPS Sig 5 290846 
Constant teh add 3547488 
L 55 | 
Sobttact 3A z 1546500 Ane | 
kerne. ber ned” 
— — 


* 0 4 © as in my Tables TTY , 3 ; 


23. And when che Earth is very hear {or ud 50 * her 
| Perihelion, then. to the. Conſtant Logarithm 85. 1599111 
add twice the Sine of half the Angular Diſtance from the 
Perihelion, and you will have the Logarithm. of a Number; 
Which added to the Conſtant Logarithm 9 nee the 


Logarithm- Diſt. ſought, T l 
| K Then Ar half the Charadteriftick, and it | wall be the 
Logar. Diſt. @ 2 © in ti Solar: e. n 

| Example December 13, 1732, at Noon, the Earth's place is 

819“ 14“ and her mean Anom. 58. 299 51,26"; what' 
the Logarihm of her Diftance from, the Sun... K ny 
Oo P ERA ＋ 1 0 N. 


; 28-4 & Ws - pt 4 FRE | n 111 
Mean Anomaly © * „ e e 
Diftance from the Perihelion "Þ. - 
oc _ Half - 5 255 vc 716111 


OB A bg 2 * T6 i & 
7 Doubt e 0.4 11 17375 
. 


Conftane L. MY 


1 . Band te Nester by | on ETD 
„ 8 eee eich 1 2225 2357 a0 a * 


WE IE 47 1 2 T3 "C1173 42 * ved 


1 Diſr from © 22 — 122 2 9 40 352789 inn” 7 


2 
"gg 


ig 


4 * $ : 
1289: | 
* * 


| 3 1 
18 7 23 Hir 
4 


1471 18. 0. 


Neareſt half Gpara@taritick 4.992589 in Hy" Table. 


7. Given, the Logarithm Diſtance of the Earth from the 


Rul⸗ 


= 8 to find the a Parent Semidiameter of the Sun d 


101 TEETTE ATE 


n OT OPERATION... 2A | 


Ds eri | 


5 From 5 Conſtant Lags 2h 1. 2063672. take the 


Logarithp Diſfapce of the Earth from. the Sun, and the Re- 


mainder is the apparent Semidiameter in Minutes and De- 
cimal Parts. 


&/ \y 
"BY, am; ple. "ans 1726, A 29, at ons I e the 
Star apparent Seraidiamer CP, ont ads 3% TBARS: > 


72 11131 
* * 5 


— 94 7 * #44 t ? F1 LA. 


Conſtant Logarithm —— 11.206367 1 

L Logarichm of Earth from Sun ſub. 10. 0047470 

3; D 19.9 ie 773 2 © sr 
AGB GTA © rag 7* 71 © 187 


44 of 


pe EI 54 60 = 15" 55't 
pb Anno 1732, Inne 18, Conſt. Logar. 11.206367 


Logarithm-Diſtance Earth from Sun 10.004286 
Suns Appar. Semidiameter 151 8 . | 1 199081 
0 
—— — 


15 5 60 = 151 49“ 
Example 3. Anno 1933; June Doceiaber 18, Conft. 


Logarithm 11.206367 

a Diſt. Earth from Sun ſubt. 5 9.992589 

- „ 
* 


— — — 


21 60 = 16 22 


8. Given, the Logarichm-Diſtance of the Earth fü the 
dun, to find the Apparent hourly Motion of the Sun. 


Rule, From the Conſtant Logarithm 20. 3116407 ſubtract 
twice the Logarithm-Diftance of the Earth from the Sun, and 
the Remainder will be the Logar:thm of the Apparent 
hourly Motion of the Sun in Minutes and Decimal Parts. 


Example: Anno 1726, June 29, at Noon. | 
* 


- 

— — = l 5 . 
o « — w—_ .- , - mer — 

= —_— 7 — — — — 


— 


— — p , 
22 * — — — — 7 » & wo . mn 
6 * 


_ — A TEE FAG >> — In re II Sno ——— — — ⁰¹1—1 ͤ — — — 


— — — . .̃M — —— 


p ͤwĩm1 WP oO — 


ETP 
| ; 


—— — oa 9} Dua 


. ³¹— ̃⅛⁰ u.. , 


— 


% URANGSCOPER 
Conftant Logarithm 2058.391645) 


Twice Logar. Diſt. Earth from an Sub; 200094948 
Sun's Appar. hourly Motion 3 85 N 


7 


24.660 : = at FA 


Ex I" 2. 12 the Sun' s ted place;his bourly Motion and 
Apparent Semidiameter be ſoughr February 14, 1732 at Noon; 


Becauſe tis Leap. Lear, the eee anuary 1, to — 

1 15 Incluf ve are 46. 1 
„„ : 
4. 365 5 49 2 15: 360% :: 46:1 us 2 20 43 A 
Ao 365 5 49 2 15: * Aeon, 


* 
; * 18 17 
7 . 
* © 4 1 * 4 4. £ 
.* 
* 
N 
? 
2:3 
. 
. 
3s. 
* . * 
* 4 1890 4 
% 
* 
7 
3 


bene i. 2 


Now | ſee the Work; and mark i it t well. 


4 ˙ *»ñꝰ7 A — 2 = 
Cs —- a 


16467 8 
94940 Lo Berth Mk Eart Conſ. cas 3671 ; 
146% 3:4 iy 3 9.995 9882 = 
TY "0 4 _ aa 3 1 2 5 1. 210379 | 
| e 80 0 4% 4 IIs q 
29 17 00 2 ©Sem, 16/ 14 || 
29 31 20 * 
29 its ' OR onſ. 20.391640 
e 29 4 Fo 3 dub. 19.99 19 % ⸗ | 
1 14. eli 1 15 2523 21 0-3996647 | 
„Mean Place Earth |5 og 34 5 $ 17 1 6 | | 
itude; Aphelion ſub.” - 9 os 17 1. NET 30.60 | 
eon. Mean Anomaly z 26 29.36] Har. Mot. 231“ | 
Doubled 8 © ha 22 35 12 i | 
Complemenr [sine — — —| 9,9653426 
. E 4745 M, Ano * h 43 * Con aſt. Log 39.390986 56 
. MAGS $25 Fn] cus dn 4 2272, [39-3563088 
i + ax upper Foo. 7 26 17 50 3 50 1 0 | 
85 Half 2 28 8 535 13-6320 Equat. add. 
Ecanilleniin-: ö 51 5 t. 10.27 162 
Conſtant Logar . 9.98 529324 
Tangent ſub. 61 2 12 10.2 3566 » 
| _ 9 ; 
7, Th 118 dt 75. 290 55 260 „Muc keasc 
— 309 237 55 36% 8 17 10 Apog: add. 
| Wipric Equat. add 19/381 ; 6 12 46 gerne | 
O 11 6 12 46 nnn en 
True Anom 75. 27955 36" e e — — — 
{ ar ap Focus 7 26 17 50'Sine | 9.920085 1235 
e 13; 26 0756588, | 
X half 41 n 2 e 
Haaf 2 37 _— 
Half 0 E $3 Sec. 49959880 1 dis; 
: 30 JIE Di Aug 5 | ar not 


Nov ©... CHAP. 


* 
* 


| ATSC OIPQO MATS 
Tx URNAOSCOPIA. 
. | | | 4:4 + I „ 1 : | * 1 2 92 3 FA 5 arg! 
— — * : — of tl 
3 TC F e Moc 
err IA 7 time 


J Calculate the true Place of the Moon more exact tha 7. 


n OT Pn”! 

| 3 2 1 CRY ty of 
1. N the laſt. Chapter, (er by the Fourth Precept of my hic 
_ *— Compleat Syſtem) find the Sun's true Place ro the Equal duate 
Time given, with the Logarithm of its Diſtance from ie A1 


Earth. centi 
2. To rhe ſame Time, collect the middle Motions of the MW 8. 
Moon's Longitude, Apogeon and Node, from the Tables in the cr 
my Satellite Aſtronomy, as is uſually done. Moon 
3. With the Mean Anomaly of the Sun, enter the Table 9. 

of the Annual Equations of the Moon; and take out the . 
quations of the Moon's Longitude, Apogeon and Node, * 
which apply to the mean Place of the Moon above found, a Logar 
the Tables direct, and you will have the middle Places of Mean 
the Moon's Longitude, Apogeon and Node clear'd off the Minu 
Annual Equations. _— b Som 
| | 3 ; 1 1 . —_— be 92 
4. From the Place of the Sun, ſubrra& the Place of the Tſu 
Moon's Apogeon firſt Equated, and the Remainder is the 4 
Annual Argument; with which enter the Table of Equai- is le 
on the Second, and there take our the ſecond Equation of Br 
the Moon; which applying to her Place firſt Equated, gives 5 
her Place the ſecond time Equated. $4... 
— — IIA F 5 i #5 + E ar! Logari 
5. From the Place of the Sun, take the Place of the mean 4 
Moon's North Node firſt Equated; and this Remainder is I Minute 
the Annual Argument of the Node. With this rake out biens; 
the third Equation, and apply it to the Moon's Place, the ence is 
ſecond time Equared, gives her Place Equated the third te Moc 
time. 8 Lg | . 1 * 5 £ 7 * 
8 1. Jos, 9T ox 25 # Sh Note, 
6. From the Place of the Sun, take the Place of tit vl be 
Moon the third time Equated. And from the Place Sun 50 
Apogeon, take the Place of the Moon's Apogeon the firk f en che 
de Equared ; the Sura of thele two Remainders cal e the 


of the 
r is the 
Equati- 
tion of 
J, gives 


of the 
inder 1 
ke out 


ice, the 
e third 
We 
e of the 
e Suns 
the fick 
call ihe 


o 
* 


js ; 
greater 


Unranoscopit B83 
Argument of the fourth Equation ; with this enter the Table 


of the Fourth Equation ; and that anſwering, apply to the 
Moon's Place the third time equared, gives her Place the ach 


time Equated. | : ; 
7. With the annual Argument {as found in the Fourth 


| hereof) enter the Table, entituled 4 "Table of the Second E. 


quation ef the Moon's, Apogeon, and Logarithm of the Eccentrics- 
ty of ber Orb,, and there take out the Second Equation, 
which apply to the Arogeon firſt Equared, gives its Place R 
quared the ſecond time, which is its true Place. . 


Alſo out of the ſame Table take the Logarithm of the Ec- 


centricity, and reſerve it ill anon. 


Is. From the four:h Equated Place of the Moon, ſubtrac 
the true Place of the Apogeon, and the 


the Ap : Remainder is rhe 
Moon's Mean Anomaly at that time, 3 
9. To find the Angle at the upper Focus of the Ellipfis, 


1. To che Conſtant Logarithm 72, 933 342, add tu ice the 
Logarithm of the Eccentricity, and the Sine of twice the 


Mean Anomaly, and you will have the Logarithm of ſome 


10 s added to 


Die Mean Anomaly, when its 


© leſs 


Ethan 6 Signs. 


2. To the Conſtant Logarichm 43 359870. add thrice the 


Logarichm of the Eccentriciry. and thrice the Sine of the 


mean Anomaly, and you will have the Logarithm of ſome 
Minutes to be added to che mean Anomaly, if leſs than 5 


Signs 3 but to be ſubtracted, if more; the Sum or Diffec- 


ence is the Angle at the upper Focus of the” Ellipſis, q high 
the Moon's Orb forms at that time. _ ; Y 


Note, In the firſt of theſe, the Characteriſtick will gene- 
W be more than oo, which always reject, and enter the 
Table of Logarithms with o for the Characteriſtick, ang 
hen the Minutes will be under 10; But in the ſecond Part 
it is the Logarichm of the Decimal of a Mmute. See theſe 
Io Examples: G 2 . N. B; 


7 l n * a * : * * "3 7 ? f 

* ; 4 = 4 1 1 £® ? 4 # 
84 UR AN OSG PIA. 
* - 1 ; « 0 a . , ; inp . 1 * > 


N. B. Always put two Cyphers before the ſecond, as jp 
EIT. LO "x Logar. 

1509+ 0.178114 2.6＋ —5.414839 

„ 2 0006— 97.801979 oo) A9. 84 39 


2 De | 
Min. 1-50i+ _ in + ae 
| . * 60. 


10. Seek the Logarithm of the Eccentticity in the Taba 
of Artificial Tangents, and ſubtract its correſponding Atd 
from 45%, and tothe Taugent of the Remainder add td 
Tangent of half the Angle at the upper Focus, and you wi = ..- 


have the Tangent of half the true Anomaly. a 
Note, When the half of the Angle of the upper Focus i 
more than a Quadrant, then take the fourth proportion © 
 $Tangenc from 180%, and the double of rhe Remainder is hi 
Strue Anomaly. The Focus of the Ellipſis of rhe Moon if 
S\hewh-inthe Scheme, Page 15. mn 
1r. To the true Anomaly add the true Place of the Ap 
geon, and that gives the Place of the Moon the fifth time 
quated, Or, rake the Difference between the mean A0 
malr and the true, and you have rhe Elliptic Equation; 
which apply to the ſourth Equated Place of the Moon, girl 
her Place Equated the fifth time, as before. 


12. The Variation is beſt found, as ſhewn in Page 18. 
my Satellite Aftrovony, 
But, however, you may do it thus: Subtract rhe Sil 
Place from the fifth Equared Place of the Moon, and wi 
the Diſtance enter the Table of Variation, and apply it 
the 5th Equared Place of the Moon, gives the Place the Wo 
K ²¹ð peer 
13. Laſth, Subtract the Sun's true place from the 4 
Equated place of the Moon, and with that Remainder ent 
the Table of the ſeventh Equation, and take it out anſut 
ing. Apply this Equation as the Table directs, to the Mm 


6xth Equated: place, and you have her true place in her ON 


* ; o * s 7 en 


— 


. 
8 
* 
5 * 
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14, To find the Moon's Latitude and Eclipric place.) 
Wich the Annual Argument of the Node (as found by 
the fifth Article hereof. ) Enter the Table for computing the 
Moon's Latitude, and take out the Equation of the Node; 
which apply (according to its Title) to the firſt Equated 
© place of the Node, gives its true place: 
Also out of the ſame Table rake the Logarithm- Sine of 
the Ineligation of the Moon's Orb to the Eeliptic: For that 
is accommodated to the Greateſt 5 17 20“ Sine 8.964625 
ia the Conjunction and Oppoſitiop ; and alſo to the Leaſt, 
= 4 57 35“ Sine 8.939693 laclination in the Quadratures 

of 


, ff Be TEE on 02 949 5 09ers 

N Jo the Sine of the Inclination. | 
| ir = So is the Sine of che Diſtance of the Moon from the near- 
nen FE oer. 


Io the Sine of her preſent Latitude, which, 


Focus i North Aſcending 1 c 

—- MY. .;. 5 Nopth Aſcending (uf Arg. Fo 1228 

ww" : Nerd Deſcending: Lat 5 3 + ges 

Moon | 1 8 South Aſcending 7 if Arg. 86 71 8 8 
Ls } South Deſcending5 Lat 225 To 11 $ Seer 

he * , | The Work for the firſt Exampleſtands thus x 


Juation; Wu 
In, gie 


[ o the Sine of the [nclinarion ; 
So is the Sine) from neareft Node, 
To Sine Latitude. 


15. The Table of Reduction is accommodated to the 
Mean Inclination of the Lunar Orbit; that is, when the 
Sun is in the Octants, or 459 Diſtant from the Moon's 
Nodes; ſo that entring with the Argument of Latitude, 


ge 18,0 N 


1e dun 


nd wil bou may take our the Reduction anſwering. and apply it ro 
ply 10 che Orbit Place of the Moon, gives her Place reduced to the 


the di ö Ecliptic: But to have the Reduction perfectly true, it will 


be beſt to ſay, 


My As Radius, | 

rhe 60 To CS of the Inclination of the Lunar Orbit; 
ler ent So Tangent of the Argument of Latitude, | 
L anſwe To the Tangent of an Arch, which ſubtracted from the Arg. 
ne Mon of Lat. leaves the Reduction, which apply to the mean Orbit 
er Oidi Plaee, as above, gives fer Ecliptic Place. 
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3 Firſt Example of the. sux, Puta 


e Argue This be 7 
0 to the 221 


£ — — — 


Anno LED 9 20 27 $21Þ5”12 11 57 Fi 1 27 20 51027 20 3 
May 714 5 10 * 5 10 614 13 26 5b 527 54 1 


ELLA 4 K 
— — — 


Hours 100 24 38) 24 339 1 . 26 2926 
3 nÞo. 17 46 33 110 24 4970 
* Iz; 23135 
Log. 5.005 4620 5 Arg. 4. Rqus 


Mean Mor, 1 26 3 
| C 4 - 4 a 16 
Equar. add 4 16.5 


4 | 
©'s tr. Placel x1 25 20 5 "of: 


1 5 — " WE f 

4 2 r 88 5 # 

* ; : 4 1 # 4 ; 3 1 . > If f l , 4 - 
3 S BE $4 13 bs * 4. F 

1 hb. y 4 0 


Sebund Wandelt of the sv N. Place. 


818. 17 


— 


ES IEEE —— 
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Anno 1734'9 20 44 1ſ% 12 24 30 
Septemb. 168 15 16 578 1115 13 


Mean Mor. 6 © 58 
Equar. ſub. | T? 56 | 


Os tr. Places 4 4.51 Lo jag 5 


. 
2% 
* * 
— © - 
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| 4 
F * 4 6. 
YL * 1 7 
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Variation ſub. 
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Firſt Example of the Moon's Place. 


Moon Equared | 

7. Equation fubae | 

Moon in her Orb F 22 ＋ 8 
Node ſub. 9 8 48 46 
Arg. Latit. 9 13 281 
True Lat. S. D. 50 5 
Reduction add 2 10 


32 49 Toc. s. Inc. 5 9 4 9.5982 


22 18 27 Sor. A. Lat. y6 31 41 104620584 
I 20 Tot. — of 76.28 31 10.616826 


5 1 time; - Long. D. | Apog. 5. 

Equa im 85 ng l E S. s', My 5 
Anno 1731 10 29 5 463 29 2 1 7 1 
May — % 22 24 5] 14 8 36 
Hours % 5 29 25] 2 47 
Mean Motion 27 59 ” 4 13 13 44 

1 Equarion ſub. n 
3 Equated 27 8 — 14 13 26 58 
2 Equation add I 1.45 6 58 22 
Moon Equated 7 53 15 TY" "i 6 28 36 | 
3 Equation add 47|L.Ec.8.653279 
Moon. Equared 2 Db. 17.306 538 
4 Equation add E 
Moon Equated 2 34 37 8.653279 
Apogeon ſub. 2 : . 45 0 oO 
Mean Anom. 21 25 41 42 25 23: 9.960882 
Double 12 51 22/4 043 05: 9.934373 
Complement > 17 8 38 38 1 11 19: 9.893755 
2” M. An, . 

Ange upper Focus |: 21 26 115. Inclin. 59 4” 8.95321 
— 110 42 3 51S JagJ76*31041'9.98786 
True Anomaly WEST Jr 22 38 8. Lt. Ss0; o 33 8.94109 
Apogeon add n 10 28 36| For the Reduction. 
Moon Equared 6 22 51 14'AsRads 90 0 o 10,000000 


eduction o 3 10 add 


Eltipe. Equat- 35 30 * ſub. 


© * F . YT ob hos — 
—— nents — hi 


23 20 15 


321 
786 
109 
. 

200000 
998242 


520584 
618826 


* (ub, 


a g Ts 
Unanoscopts 


ae. i „ g > a err TW Cl 
* as 5 + 44 * 25 F 1 0 1 oh * . 
Fir ee 0 . foon's Place. 
. 
* # 1 * E. +4 - 
: 1 2 45 . * * 2 31 
VS... ws * 1 * 


Tack Tos: 127. 
r 175780 
7 828 2.42422“ 
„7124 ＋ 99-709367 | 
|, „ 43-359870}. 
1435.955837 
81 2141 29.983363 
1902019 2. 070 Il 
5.143195 | 
=1 $6 un. i 


30,8631 40+ , 


— 


6 5 22 31 9 
10 27 20 5 
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richm 4 Table of the Moon's Elliptic. Equation ann ber 
wh Diſtance from the Earth, continued. 
2 Men 1 5 ſub. 8 
| 2 15 88 ind S 
Fe fil Loon 1 
N 4 12 2035818277 30 
: 14 15 , 04|50158541 | 29 
: 2 4 17 361.0154928 
: 31 4 29 10 5 014982 | 27 
7 2 nn 
5 4 24 3863.014093 25 
6] 4 27 14 3.013640 24 
764 29 2303.013183 | 23 
RY 4:38 3 22 
22 3 2 
10 4 35 38 5.011784] 20 
1114 37 34 3011279 12 
En 4 29 22 5.010838 18 
51344 41 085.0103467 
Re 
15] 4 44 205.0936715 
164 45 5035.008871 14 
174 47 1656.008371] 13 
18 4 48 24.007869 12 
Eee 
120 4 50 5815.006853 10 
ai 04 [ 5.006341 | 9! 
22 © 58 005. 005826 8 1 
12344 53 5615-005307 | 7 
„„ 
4133585 2615 004 262 5 5 
26 4 56 0215.003736 4 
27] 4 356 36 5.093207 3 
| 28] 4 57 O2 | 5.002.677 2 
a9 4 37 2468.002144 1/1 
30 4 57 40! 5001610 | ©! 
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| The Table of the Moon's Elliptic Equation, with the Logaritin 


of her Diſtance from the Earth, continued» 
1 _ 
8 Equarion. | 8 
nnn Logarirb. 5 
94357 40 | 5.001610 | Zo 
| 1| 4 57 325.00 74 2 
24 57 5415.000531 | 28 
34 57 3564.999998 27 
444 37 J0 4.999458 26 
54 57 4424.998917 [25 
64 57 4244.998375 24 
al 4 57. 0214.997832 | 23 
8] 4 -56 3444.997290 [22 
of 4 536 ___ 0214:996747 |21 
10 | 4 55 2214.996203 20 
1114 54 404995659 19 
124 53 4804.995117 18 
13 4 352 341993575 17 
Eee 
1514 30 4384.993492 15 
1164 49 364.9929352 14 
17 4 48 204992412 13 
18 4 46 3564.991874 (12 
214 2222 |11 
201 4 43 56 4.990803 | 10 
21] 4 42 184990270 | 9 
| 22| 4 40 3414.989739 | 8 
| 1231 4 38 46 [4.989211 7 
| 1 24 4 36 48 4.988685 | 6 
| | | N * 5% es es 5 
1 26 4 32 44 4.987644 | 4| 
W ||| 27 | 4 30 36{4.987124 | 3 
| 28 | 4.238 18 4.986610 | 2 
4 580498609 | x. 
4__23 3ol4-98559r | o 
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7 Table , the Moon' tr Elliptic Equation, with the . of 


opArithn 
a . ber Diſtance from the Earth, continued. 
| > — 5 2 
=3 3 ; » ” "RIM ö . 2 
S ag, nnen 7 tor” [810 
04 23 30 4.955591 30 
114 21 02; 4.98 5088 29 
2 4 18 14 4984588 jus 
3] 4 1 44 4.984092 27 
er 
4 10 08 4.983116 25 
6] 4 * 07 104982634 24 
Ef: 4 04 10 4.982158 23 
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1103 54 364980759 20 
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13] 3 44 244979412 [17 
14 3 40 Jo 4.278277 [16 
151 3 37 77 4.97834) 15 
16 3 32 284978120 14 
| 5 3 29 44 4.977703 13 
11813 25 5204.977293 12 
1 <0 | es LY 
120 5 17 3584.976494 10 
bs 3 12 36 4.976106 9 
Þ 3 09 484.9757248 
123 3 05 384.9753510 7 
24 3 Ol J 24 4. 224222 _6 
25 2 57 064.9746295 
26 2 32 |, 44 | 4.974280" [4 
25} 2 48 184.9729739 3 ö 
28 432 J0 | 4.973607" [4 9 
29 2 39 174973284 1 
20 1 13 42 4.2222 f 
it Sin 7 5 44. F g 
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ler 7 Moon's Elliptic Equation, with the — 
n 2 FIX the Earth, continued. 
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in 4 Tae of the cu of 2, @, Þ, B. to be uſed with 


m9 Syſtem. 
—— a NT | - 
wi: "Curtation of " Venus. | > 
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=] = | 5 | == [|= 
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| 6 8 262 634 24 
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88 15 | 288 653 22 
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e uſed W Th: Table of the Curtation of LN, &, , and h, continued. 


[ ____Curration of Fupirer. | > 

B | Signs | Signs | Signs | ® 

=] —_—_ == === - | — 
"0 0 29 86 30 
11 30 88 29] 

2 2 4 90 28 

30.0 34 91 2 
e 93 26 

1 38 94 25 

63*” x 40 96 24 

4 42 97 23 

33 44 99 22 

2 51 2 

181 © 48 | 105 | 20 

11135 „ 50 103 | 19 

„ 19 52 104 18 
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164 9 59 108 14 

17 1 20 61 109 13 
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The Table of the n of 2, &, £, and H, continued, 


Jan f Sign 


* 


A... 1 


22 111 + „* 11 2 


g 115 


00 & wo 


#* £7S 


| 192, | 


* 
> 

i 
. * , 5 * 


— _ 1 


- * $f 7 bY 
th 2 
— 


i #* 


—  —— 
—— 


Lo — 
n 
— 
* : 


99 ” 


 lo-nwpwlown os 0 


— „„ Me ola I _s 
. 
2 
N To 4 * - * * * — F 
6 | 1 
n 0 
o 
Ix It gat ets of * B42 #249 n vs 
* 
o * 
a + * * . 
. * 

1 


— 


— 


— — — —_———————— 
- as g . 


panned, 4 Table of the Inclination, Kundin and ann of N. 
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r* ç— — . -W 
- * 5 — 


2 Sign o N. As |Reduc, | | >> 
Sign 6 S. A. | Sub. [Curt es 
| Hy Inclination. | | | ſub. _ | 
* [0 1 In it . 
%o oo % 0 0 30 
x10 07 1810 27] 129 
1240 14 350 331 4128 
30 21 5411 20 9 27 
enen 
5 36 3712 13 2425 
610 .. 43, 4313; 391.39 126 
70 30 393 05] 4823 
80 5 133 3 
2 12222 : 371.19 21] 
10 1 12 38'4 42| 97 20 
1111 19 494 47111719 
11241 26 585 1213918 
113 1 34 0645 36116317 
11411 41 12 $f oO 188 icy 
151 48 17]¼6 23215 15 
1661 55 196 46/244 14 
1742 02 1917 091275 13 
18 Bea 09 1717 31 37 13 
19 2 16 L247 .. 33 22% p11 
202 23 068 1337610 
21/2 29 57/8 334739 
222 36 4518 534528 
23 |2 42 3019 12491 7 
| 24 [2 $0... 12 9___30| 532 * 
1252 56 5119 48,375 2 
263 03 27110 056194 
273 10 oo 10 21664 3 
2813 16 2910 36[710| 2 
293 22 5510 35125711 
30|3__29_ 17|11_ o5|b805 | of 
Sigu 12 S. D. | i 
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The Fable of the Inclination, Reduction and Curtation of Y | 


— continued; 
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14f 4 50 55112 4813557 116 
1 4 55 % 4764 [5 
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| 18 1 C2455 f 4511783 12 
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20 5 SO 75 IG x2: < 38 1895 10 | 
2115 25 34]12 | 3311951 | 9 
221 75 30 097112 272006 | 8 
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. i e e ee MEE. eee e e 
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$6l 15 1 47H 22711 54 2220 | 4 
1271 73 31 25111 442272 2 
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zo] '6 { 02. 5Eſir _'O7}2425 | of 
Sign 10 S. D. LEY LY 
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ks Table of the Inclination, Reduction and cum f N 


continued. 


of * 


Sign 2 N. 5 TRedue: 


E [=] 
Sign 8 S. A. Sub. Curt | 
— Inclination. Sub. uy 
wv „ - 0 8 
= | rr re = 
96 02 56II 072425 30 
1146 86 ü 33210 54/2472 | 29 | 
21 6 10 O02 10 3912521 229 
hs 26010 242567 [27 
46616 4210 0712613 26 
36 19 32] 312877 27 
666 22 3559 332700 24 
1 25 519 15274123 
8] 6 28 408 56/2781 22 
9 3 31 „ 36 2820 "7-24 
16 22 5618 © 1612858 175 
111 6 36 237 352894 19 
12 $a 38 4317 332928 | 18 
133-6. 49. "$$. #832066 17 
14] 5.43 _orſs A4gz9or [16 | 
151 44 386 , 2613021 | x5 | 
166 46 496 023048 | 14 
1716 48 325 383074 | 13 
18 6 39 07 143098 12 
C1 4213120 [11 
20 6 5 56 4 5 2413141 | 101 
21] 6 54 693 38/3159 [ig 
22j 5 53 214[3 x, 33} 3776 | B| 
231 6 936 11;3 Offa 7 | 1 
| 244 6 57 Ott%, 4013203 | of 43 
| 251 6. © 57-- :44]2: M4hndde {51 j | 
| 26 6 58 4181 47382 4 N 
| 27 | 6 58 41213230 3 
| 261 6 59 64% 4 32335 2 | 
| 296 59 1600 27323 1 | 
| 501 $ 3s. 20jo  oofjoagy | of 
SD | " 
| 133 N. D. Add. Sub. 
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a oo—gnpreny * 7 
Ty : fy * . 4 a, by 


"7 find the true Hur 17 the Fr a by the Bu Sar, 


«3; > 31 


FN W e "iy comin. 1 11 a * 
Quadrant that will rake the Stars Al Akitudes to Minutes 


(or, if poſſible, to 150 ;) and becauſe the Latitude of the 
Place of Obſervation muſt always be known, before you 
can find the Hour of the Night; it may be done by See, Il. 
of my Satellite-Aſtronomy; _ which Figure I ſhalt here make 
uſe of, in an Example of. the Latitude taken by the Altitude 
of two known Sean in order 10 thay alſo: the ue Hour of 


the Night. H ; ; 8 4 0 1 * 


Example. Admit, Jan. 2, 1734, Lang in a certain Place, 
I obſerve the Alrirnde of Capella ro be 519 30. ſhort of the 
Meridian, and of the Head of; Andromeda 460. I demand 
the Latitude of the Place, and true Hour of the Night? 


In my Som, Page 228, I find the 7 res of Capelle 
to be I 182 2, Latitude 22.9 52 North. From whence its 
3 is 45% 42 North, and its Right Aſcenſion 74 

; The Longitude of Andromrdd's Head, T 10% 36“, and 
Latirude 25% 41 North, and conſequently its Declinario 
27% 37 North, and Rig ht Aſcenſion 338 0. 


Now, for the Latitude of the Place of Obſervation. 
0 5 E R A T I O N. 
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From R A of Capella 74 15 + 360® 
Sub. R A of Andromeds 358 40 
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Rem. A AP B „„ 


* „ e a6 Va 
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Bus 
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So C 


| ToC 


Ser 


As 8. 


JS. 


Fo S. 
Io S. 


Thi 


As 8. 


Io 8. 
So S. 


Jo S. 
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— Firſt, In the Triangle APB, for che Side 4 B. 12 


As et.: PB 62 23 6.718 633 

To Radius 90 oo 10. 000000 
= So SC. LAPB 75 35 9.396150 
ka To t. DP 25 27 9.677517 


| From AP 441 
-good | ] ; — 
inures I Rem. 40 18 51 
q the 
2 you 
& Il 
make AF | 
titude : Al 
our of | As C'S, DP 2527 Co. Ar. 0.044331 
10 .S. AD 18 51 9.976060 
So C. S. BP 62 + 9.666100 
Place, Io C'S. AB 60 56 9.686491 
of the 
12 Secondy, For the Angle ABP. 
4 As S. AB 60 56 Co. Ar. ** 
Capelle To S. L APB 75 35 9.986124 
ACE its 80 8. 14 Ai "on. 
1 74 To S. L ABP 50 42 9.888699 
75 and ; | ? 


nation | Thirdly, For the Angle B AP. 


As S. 4B 60 56 Co. Ar. WR 
Io S. L APB 75 35 9.986124 
So S. BEB 62 23 9.947465 
To S. £ BAP 79 4 9.992050 


Bil 


i 


126 UR AN GSO PIA. 


Fourthly, For the Angle Z AB. 


AB 60 56 
SiceeF a7 18 30 
ZB 44 00 
= 123 26 £1 
Half 61 43 — * 
XR o 47 = 4; 
: Oo * 3 | | 
S. AB. 60 56 Co. Ar. o. o 58461 
S. A Z. 18 30 Co, Ar. 0.4908 524 
S. X. 43 13 2 320 know! 
.. 00 47 135 992 of An. 
Sum Logaritbhms FRE he lf 
uni gar! it m | 45 the al 
Half is the Sine 10? 35! 9 264156 * e La 
Double 2 1 Z AB. 
From the BAP 5 « | 
Rem. the . ZAP 57 54 | 
5 ; | 1 As C 
Fifthly, For the Angle ZB A: To 
| 8 'P So S. 
* CAB 60 56 To e. 
Sides 935 44 00 From 
((AZ 18 30 
Z = 123 26 | TY 
Half 61 43 — B As C 
AB 60 56 Z | To Cc. 
— — * So C.$ 
X = oo 47 ; To C 
| From 


Rem, 
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0 ee 


%% „„ 
§, ZB 44 000 Co. Ar. . 158229 
S. X 7 0357. £1 9.483315 
Ss. X O 47 8.135810 


Sum Logarithms 17.835816 
2 Fine is 4 45 8.917908 
bpouble is 9 3o = 2 2 BA. 

From ABP 50 42 


em. 41 12 = 2 


6. For the Side ZP, the Complement of the Latitude, 


In the Oblique-angled Spheric Triangle PZ B, there are 
known ZB, the Complement of the Altitude of the Head 
of tndromeda 449, PB the Complement of the ſame Star's 
Declination 620 23“, and the Angle ZPB 41 12“ (found in 
the laſt Operation) to find the Side ZP, the Complement of 

e Latitude of the Place. 


See the Work. 

| 8 -:/ 
As Ct. ZB — 44 00 10.015162 
To Radius 90 O00 | 10,000009 
So S. C. / ZBP 41 12 9876457 
To t. B C ſub. 36 00 9.861295 
From BP 1 | 
Remains CP 26 23 


As C. S. BC 36 co Co. Ar. 0.092042 
To C S. CP 26 23 9.952231 

So CS. ZB 44 00 9.8 56934 

00s. 2 37 12 9.901207 
From | 90 00 


Rem, Latitude 99 45 North. 
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The Angles at the Zenith are; 


U N 
„ [ 
Angle YP Z B r 
r 8 8 
8 I : 2” 00 Proof. 


| Secondly, For the true Hour of rhe Night. 


The Right Aſcenſion of the Sun is increaſed. daily abont 
4 Minutes in Time; ſo that if your Meridian differ from 
hat of London 6 Hours in Time, then the Right Aſcenſion! 
will differ one Minute. If the Difference of the Meridiang 
be 12 Hours, the Sun's Right Aſcenſion will differ 2 Mi. 

nutes; if the Meridian differ 18, Hours from London, the 
Sun's Right Aſcenſion will differ 3 Minutes; ; and ſo one Re. 
volution round the Globe is equal to the Sun's Diurnal Mo. 
tion near one Degree, which is equal to 4 Minutes in Time, 
performed i in near 24 Hours. 

If your Place lie :o the Eaſt of London, the Sun's Right 

Aſcention, proportioned as above, muſt be ſubtracted from 
the Sun's Right Aſcenſion at London at the ſame Hour : Bu 
if you are to the Weſt of London, the Minutes of the Suns 
Right Aſcenſion muſt be added to the * s Right Aſcenſion 
at Lendon at the ſame Hour. 
As for inſtance ; ſuppoſe Fanuary 2, at 8 under the 
Meridian of London the Sun's Right Aſcenſion be 1 9 Hours 
41 Minutes; what is the Sun's Right Aſcenſion at Fort S. 
George in the Eaſt Indies, aud Port Royal in Jamaica at 
Noon? 

Hence, becauſe the firſt Place lies 5 Hours, 24 Minutes to 
the Eaſt, and the latter lies 5 Hours, 4 Minutes to the Wel 
of London, therefore I ſubtract for as firſt Place 1 Minute, 
aud for the ſecond add 1 Minute to and from the Sun 'Right 
Aſcenſion at London that Day at Noon, and I have the Sun 
Right Aſcenſion at thoſe Nlaces Gy” the ſame Daya at 
Noon, as follows, 
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"ah. 2. at Noon _ Fort St. George 19 4d 
Right Aſcenſion at & Port Royal WEE > | e 


f be like is ro be obſetyed at atiy orfie? Thme and Piake. 


SES The Rig E Afcention of the Fixed brats alter bur little 


for ſeveral Years : Therefore as you find them in my Sy- 


br, bs. ſo may you uſe them wijhout de een, 
e 1 — 


For as the Difference of Meridian Altitudes of any two 


Stars gives the Difference of their Deeſination; ſo the d iſſe- 
rence of the time of their Tranfits over the Meridian is rhe 


difference of their Right Aſcenſions; and by haringthe 1 
titude of the Place, and the Meridian Altitude of any Star, 


you have alſo its Declination given, and vice verſa, | 
Here you muſt alſo note, that all the Heavenly Bodies 


have the ſame Altitude that they have at London, if you are 
in the ſame Parallel, altho' diſtant 180 Eaſt or Weſt, ar the 


F TY * 


Day or Night. 


ſame Hour of the 


As, for inſtance ; ſuppoſe you obſerve Arcturus to have 302 


of Altitude at 9 a-Clock at Night at London: I ſay, he has 
the ſanie Altnude at 9 at Night- i the Latuude of London, 
altho! che Place be Eaft or Weſt 90 Degrees, more or leſs 


from Lone: and this Property belongs to all the Heavenly 


Bodies. . | Jen ; 1 
What I have ſaid upon this Head, generally belongs to 


Seamen and Travellers? Bur ro thofe thar Hive any where in 


England, the Meridian-Diſtance is but little from London Eaſt 
or Weſt; there needs not any ſuch allowance for the Sun's 
Right Aſcenſion to be made. 8 5 tt9 | 
Now, in order to find the, true. Hour of the, Night, you 
muſt firſt find the time of the Stars ſouthing ; which is done, 
by ſubtracting the Suns Right Aſcenſion from the Star's, bor- 
rowing,24 Hours, if need require; and then, having taken 


the Stars Altitude, and from it ſubtracted the Refraction 


anſwering, you muſt project the Oblique angled Spheric 
Triangle,, in which there aze given AZ, the Complement of 
the Star's Altitude, AP, the Complement of the Star's De- 
clination, and ZP, the Complement of the Latitude of the 
place, to find the Angle at the Pole, which is the time be- 
tuesn the Star's ſouthing, and the time you are ſeeking ; 


Which, if the Star be ſhort of the Meridian, muſt be ſubtra- 
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Qed from the time of ſouthing ; but if the Scar be paſt tie 
Meridian, the Angle at the Pole muſt be added to the time 
of the Sears ſouthing ; the Sum, or Difference is the true 
Hour of abe:Night - hop if nnd A os 


Example. Admit, Jan. 2, 1734, in the Latitude of 5ꝛ⁰ 

48˙ the Altitude of | the 
Head of Andromeda was ob- 2 
ſerved 46 Degrees paſt the Sl 
| Meridian. I demand the * 
true Hour of the Night? 8 
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Right Aſcenſion of the Star, 
Right Aſcenſion of the Sun, 


Remains the rime of Southing, | 8 
Now for the Angle ZPA. 
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Example 2. Admit at E Jan. 18. 1 obſerret the Al- 
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The above-mentioned Scheme may ſerve our 8 
enough for this purpoſe. In which, let AZ be the Comple- 


ment of the Star's Altitude 40, 


F 9 


ns ue 


AP the Complement of its 


Declination, 61 21/, ZP the Complement of the Latitude 
of London, the Place of f *Obſeryarion 389 281, "ro find the 


Angle at the Pole ? 
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Thus you ſee, how readily and exactly may the Hour of 
rhe Night be found gr any Time and Place, when the Stars 
are ſeen ; or by the Moon and other Planets: But then n 


will require more Labour, bdcauſe-of their {wife Monos: jt 


Longirude. Bat when their true Declinations and Right A- 
cenſions are found, the Work is the fame, (extept ir 
Moon) in finding the L at the Pole, the time of Southing, 
and from thence, the true Hour of the Night. ; | 
And now I am upon Explaining how to find out true 
Time, ir will not be amiſs ro ſay a Word or two to thoſe 
whoſe Buſineſs it is to look after Time-keepers, as Clock 
and Watch- makers, every one of which erally has 2 
- Movement, which they call a Rulator. This is their Stan- 
Hard, by which they ſer Gentlemens Watches. I am very 
ſenſible there are not Two of theſe Regulators in London the 
ſame Time; yer they all tell you rhey are right, and that 
each his Machine keeps Time to a Miracle, But alas! 
when I come to enquire into the Foundation of their Tur 
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by what they have ſer their Regulator, one ſays, he ſet his 
by St. Paul's Clock, another by the Royal Exchange-Clock, 
ther by the Dial in Gray's Inn Walks, another by Covent 
Gaiden Dial, on a Day when chere was no Equation ; ano- 
ther ſers his by the Temple-Dial; and poſſibly, another by 
ſome Dial on an Houſe de. Indeed, a Dial well made, and 
truly ſer, wilt keep apparent Tims true enough; but I know 
not one, altho” he can make the Dial ever ſo well, thar ean 
ſet it true when he has done; ſo that if the Dial be e ver ſo 
truly made, if it is not truly ſer; it | will 2 you wren 
Time ; and conſequently, all Movements ſet by ſuch Dias 
muſt of necediry err, alrho* the Movement will keep g 


| Time to what it was ſer; yer becauſe it was ſer upon n 


wrong Baſis, the Time ſne wa by it is falſe, as I have daily 


goed. 


Now to put them all to rights, they muſt learn fo much of 
ſtronomp, as will inform them of this matter, my Syſtem, 
ol. I. Prob. 17. and this Book will give any one amp - ſa- 
viefaction, : " 917 Mott e owes 10: oth 
Now, te make this intelligible to the meaneſt Capacity? 
choſe that are minded to be' Maſters hereof, muſt be prori- 
ded with a good Aſtronomical Quadrant, as mentioned ar the 
beginning of this Chapter, and is hereafrer more largely de- 
ſcribed; and then, by the Latitude of the Place, and Alti- 


tude of the Sun or Star, the true Hour of the Day or Night 


may be found, which is the apparent Time; and becauſe 
good Clocks and Watches keep equal Time, whatever the 
Equation of Time is, ſer your Regulator accordingly. 


Then on any of Days when the Equation vaniſhes,” make l 


Obſervation, and ſee if your Regulator and the Sun be 


| rogether; if they are, then is the Regulator right; elfe 


nor, 
Make Obſervation on the Day when the Equation is the 
greateſt ; as, ſuppoſe at the latter End of January, if then 
the Regulator be 14 Minutes, 41 Seconds too faſt for the 
Time obſerved, then is your Regulator right, elſe not. 

And thus may you prove it any Day or Night at plea- 
ſure, and keep ir to that juſt Time, that i: may be a per. 
ſect true Regulator. 


K 3 There | 


— 2 


— 


.... ET EA Ibn nn 


| 
| 
| 


—— —— 


r 


— — . — r 2 — — — - 
ho  - — — 2 2 
7-50 — — ocy 6 — — — 


— 2 — on 


* 


* a 


4 
| 
} 
$1 
y 
| | | 
Tl 
LN 
| 
| 
| 
v 


| 234 . Uzramicos cor II. 


| 8 is an Horizontal or South Erect-Direct Dial, ſer: your 


the leaſt, and conſequently the Time is then the trueſt. 
N 


7 


vida! ad evil 500, ene 5:21. 290 are yo! ad yd 
There is but one thing more which I have to remind my — 
-Reader of in this Affair 3 which, is, if he ſets his Regula 
ton by a Sun-Dial, it aught not to be done early in the Mor- 
„Hing or late in the Afternoon: For then the Shadow on 
"he Dial is not the true Hour of the Day, in regard the Sun 
bark chen confiderable; Refraction, which makes the Sun Ml How 
appear higher than really he is; and the nearer the Hori- 
San, «the greater is this Error of Time ſhewn by the 
Dial ſo chat all Sun-Dials go roo faſt in the Forenoon, and e 
ao ia che Afternoon, be they ever ſo well made and Nu 
I in enero M nns n Ye unn Ot 
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Therefore if yon are ſure of ſuch a Dial's Truth; chen if 


Regularors as near Noon as poſſible: For the Refraction is 


Bur if you are to obſerve the Time by the Direction a- 

over given, let the Sun or Star (if poſſible) be an Hour and 
half, or two Hours from the Meridian; for the Altitude 
Tron. Lep in the Morning, till Two in the Afternoon alters 
bs Uirtle,) viz. in a Reco proportional to the Natural 
ines 9 Gin ein es | 2 ih n 5 "v7 og 
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How to obſerve the Sun's true Place, other Ways than is 
ſewn in the 41ſt Problem of my Syſtem. 
N the 5tb:Page of this Book I have told you, that theſe 
Oblervations were taken with a new-invented Quadrant 
anſwering to a Radius of 270 Feet. Which Quadrant is 
made by Mr. Fohn Barſton of Chelſes, Warch-maker (where 
any Gentlemen may have them, either with, or without Se- 
conds) and has been try'd by ſeveral able Aſtronomers and 
Navigators, being found to anſwer moſt exactly irs intend- 
ed Ends, and to excel all others in theſe following Particu- 


& 
£ 


lars, vix. 5 

1. It requires no Shade from the Sun: 

2. Nor any viſible Horizon. 

15 'Tis not ſo liable to be affected by the Motion of the 
4. An Obſervati on may be taken with it in the Night (of 
which there are more frequent Opportunities than in the 
Day) either of the Moon or Fixed Stars, and the Latitude 


be thereby exactly determined. : 
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5: In this Inſtrument there is nothing required, bur that you 
ſee the Object, viz. Sun, Moon or Star: Whereas in all the 
Inſtruments now uſed, there are more things than one re- 
quired, to be ſeen at the time of taking the Obſervation; 
beſides the Difficulty of moving the ſliding Pieces with the 
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I é Finger, which, while the Obſervator is doing, the Opportu- | 
JAP nity of taking the Ob ſervation is many times Joſt, 1 
1 6. It divides a Degree into 60 equal Parts, and thereby | 1 
che Altitude is derermin'd to a Minute, and conſequently the 4 

— I latitude of the Place to a Mite at Sea. i 
: 4 6 Thaz 1 

| | 4 
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That it does really excel all orhers in the foreſaid Paricy, 
lars, has never — queſtioned by any who has ſeen it, and 
is an experienc d — : And it has been affirmed by 
ſeveral, that had there been ſuch an Inſtrument in uſe in the 
time of Sir Cloudeſly Shovell, the Loſs of that Honourable 
| Gentleman, and of al choſe unfortunate Peclons who were 
with him, had beenpreventes.. 


Therefore I recommend it to all Aſtronomers and Nay. 


| garots, as che moſt 1 
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Given, the Latitude of the Place, the Hour of the Day, ani 
the Sun : true Altitude; to find the San's true Place in thr 
Eeliphic? e 


Example. At London, Q May 21, 1731, at 2 Hours P. M. 
. obſerved. the Sun's apparent Altitude 5: 


OPERATION. 
Refraction ſub. calls e 19h 


dees 13 Minutes, 15 Secoads. I demand the Sun's true 
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 ProjeRtion-- Draw the Primitive Circle ZHO, quarter it, 
N bu 8 * and draw HO for the fAo- 

* rizon ; ſet off the Lati- 
tude 519 327 from O ts 
P, and from Z to & draw 
c V for the Eqainoctial; 
with the Secant of 305 
(the time from Noon) draw 
PBS; and with the Co- 
Tangent of the Altitude 
270 30' 26” draw the pa- 
 rallel of Altitude COP - 
where this cuts the Meri- 
b | dian POS, which is at ©, 
draw the Azimuth ZON ; 
and laſtly, draw © for the Ecliptic, and COD for the 
Parallel of the Swe s Declination. is 93 51 OB fo 
And now there are given (1.) Z the Complement of the 
Latitude 389 280 (2.) 20 the Complement of the Sun's 
Altitude 3) 30 26, with the time from Noon = {. Op 
| 30%, to find the Side OP the Complement of the Suns true 
Declination. Let fall the Perpendicular ZR, and then 
lay, | | | 


5 | Te 

rs P. M. AC... _ 38 28 00 10.099913 

ade 52 To Radius 90 00 0 10.000000 

in g e So C. S. P 30 00 00 9937531 

| To t. R 34 3147 9.837618 
As C. S. ZP 38 28 oo Co Ar. 0.106255. 
To C. S. Z© 37 30 26 9.899425 
So CS. RP 34 31 47 9.915139 
To C. S. OR 33 24 59 9.921519 

From 90 00 00 - 
Sun's true Decl. O 22 3 14 North, 
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Now in the Rec-angled Triangle 'TBO are er the 
Ankle B G 239 290, _ BO 222? 3! 14, to find Y ©, the 


ym — pom pa e 

8 „ Ahe at 8 / WD. 0 

. 30 n SF n DIS 7 Fg pr — 2 4 : of 2 

; As S. 4. B 70 ? \ 23 29 00 9.600 409 \ He 

2% 14 9 574583 

80 Radius 90 00 o 10. 000000 W 

; 10d 26 0 Nn G 5 
Sab. 2 Signs = * 60 o 00- | * 

5 Sun in I 10 26 10 Agrecini ex- 
a in the Calculation from my. Igvles. . Ex4 
. che M 
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8 TORY The Equarion of Time is 3” 1 „to be ſubtracted her tr 


from apparent Time. Ho 
When the Sun is more than 45 Degrees from the Equino. The 


ai Points, the Sines encreaſe fo very flow, that a few Se. 57 
| s in the Declination make a conſiderable Alteration in Beft 
the Sun's Place; ſo that it requires exquifire err 0 explai 
* e Irrer withal. 12 : o e 
0 : 2358 4 125 E : Mb 
: ! } 
"St F 


Unaxosoopin ; 139 


n the FE "YO LITE 
), the 0 
"Sil to , fad the * true pus 77 Obſervation 
(GIVEN the Latitude of the 3 ** Hour of Obſerva- 
vation, with the Moon's obſerv 4, Altitude, and the Place 25 
of the Nodes, to find her rrue el * 
ex- 


Example. Anno 17315 May 7, at 10, at Night, I obſery' d 
the Moon's Latitude at OED 60 de 220 590 11 19! 's what is 
Red her true Place * . 


uino- 5 true Place of ber North Node was theo. 94 go 487 


24 \& 


1 I ** to the Solnrion of this Problem; I mall 
us to N two 2 Caſes in Sphericks, which are theſe; 


"Given [1% Dade. wich the Angles oppoſite to con, 
ro had the third Sie. 


4 2 
1 + 


« fl — R U 7 E. 


As the Sine of half the Difference of the ga Angles; { L 

5 To the Sine of half the Sum of thoſe Angles; - 

— So is mw Tangent of half che Difference of the un 
ides, COOIED 

7 To the Tangent of half the Side required. 4 Ps 


2. * Given two Angles, and the Sides > te ro them to 
wy i Ang] e. 


r ; Mag pin ou 7 * E. . 
| As BR: Sine of kate: the Durance of the! viedh Sides; 4 
Ap To the Sine of half the Sum of thoſe Sides; 
. So is the Tangent of half the Difference of the given /.; 
To the Co-Tangent of half the required, 


” And 


| 
[ 
N 
| 
| 
| 
| 


2 — 
Fr A nn > 


Meridian Angle 


40; UA ANG ee 

And the three fides of any Spheric Triangle are leſs than 
a Circie, or 360: Alſo rhe three Angles taken „ae . 1 
greater than two Right, or 1 800. | 

C | 

Now, to proceed to the Solution of the Problem for the 

Moon's Nlace, Sus: \ J zun 1 : 3» I&F hug 4 HS © * 
; v. - N 7 

Anno 173 17 17:5 10 00 00 m ee WH YI, 
Equar. of Time add 0 006 o O4 or. 974 tuw.noigzy 
Apparent Time $ 23081 7 104 £417 02 ,29E0 3:); 1 


Sun's Place 8 27 19 43 
Sun's Righr Aſe. © een. dee ba 
R. A. M. Cali 206 02 35 $. 99819 9411 

Medium Cæli 28 02 51 "Of 


s S. H 
To S H. 
So e. Ha 


ot H 


Nn Culm. e 4-4 53 


, In this 138. 


+ | the Moon is paſt che e. „ 4, 
© ridian by the Diftance To CS 
By; which is the rea. 97. Ho 


ſan that B) is added 0 7. 
= - B in the 2 af x 
Worb. 


eare a= By Le; Wis Nr 
Diſtance 0 eulmina- aol 
the 2. Fo 


ting: eint from the ge. ˖ * the 


eſt Node = 2% 10 46 
| ne} a! e Obliquiry of 
the Orb, (3.) The Angle Be g. the Wieridian Angle 69 
1 17” ; to find the Angh Be, the Angle that the Moon's 
Orb makes with the Meridian, and the Sides 92 B and 


Be. By the r gern er A u e L 2d; 20 


* Tt} 93 4 


ct ES 2 111 1199 


114 


AAN Os cb A 14 


{s than | | 
ET, are I, . For dhe Sides. 871 ; 0 93 52 2 / 
To u 8 oO 7 * — IDLH 3X of: 
for 0 e BER 59 of %% 
mw Y- le 592 e 5 09: og E TR $29 
1 1 15 — 5511117 
- I 74 10 21 . Fi * * 
17 Half, 47 05,107 
2 1 1 * 4 —— 11 £ % | 
1 63 53 t3 © | | 
Half 31 56. 064 
Side e ; ? 70⁰ N 46 o2'1 x * 7 | 
Halt _— 5 g 
. ie OP TON 1 6 63 ; 46/Co Ar; e 
o S Half X rr © -<TSAAL: . ö 
lax bo e. Half Cr. Q e 33 1 68.951440 0 
. ot. Half X of unkown Crs. Jr F5 32 | 9.794532 
he Me- 3 | 
gane: . , 4 C. 5. Half Z £ | 7 6 bo. Co Ar, b. 698167 
Ee rea- ker —_— | bt 528930 
added dot. Half Cr. Q e | | 2 - - 1 9.851440 
—— 1 Half ubknown Cs. 37 64 48 6.78337 
alf X r= and — 31 55 32 
le (13 dem. Be 3 OE 
Hl CT LET 
mine l eee 5 
e near- N the Angle use ien * Koons Orb makes 
0? 461 ih the 6 we 1 | 
905 I . n IO 
uiry o 
le 55 ig 8. B 5 62 00 10 Co Ar. 0,929839 . 
Moon's en 61 O0 7 997014 
70 46 02 9.975058 


wy us. | 470 47 12 WL 


Ek e WET 
Moon's Altitude obſery'd 23" 5555 10 
Parallax Altitude 7 1 
—_ e179... ou 7 
Refraction ſubrraſt  , © % . 59 5 
True Altitude a — 24 48 8 l 
Complement = S.. RI. * 11 52 
In the Triangle 2 5B. 10 bad ** Angle ), the Pati. 
laclic Angle in the Moon' f * rr 0 *X : T 
o *Y*PaPti lt; 1 * true 
As S. 52 65 11 52 bet 0.042029, 5 5912 Br 
To S. B 70 47 12 9.975110 Diff 
SoS. BZ 67 29 4 ” 965566 exac 
To S. U. 73 56 15 9.982705 | 
Lt ay apa Dor 343 Obruſe = R. 75 * 
A & i» © £ Har 1 | 
To e & Decl. 10 47 58 „ 277! 
Add Be o& 30 10 ard rod 3X Hall 8 
. 4 de 13 7 4. | — 
. 2 r nn ene ber 
N BA 67 29 4 2 1b gitud 
WF To find the Side 3B, the Operation rn 1 
0 7 3 'C "4 0 „1 ＋ b = 1 U 


ö Sf 
Angle B 106 03. 45 — 106 345 AB $7. 29 Moon 
en 70 47 12 —= 70 47 12 2 8 4 11 * Plac 


3 OD TE 7 
176 30 57 126% 6 18 3 2* n 11 $6 
Halt 88 25 284 gated 38 167 . 8 36 is 
* Nov 
or 360 
AsS. half & df ihe dae, 15 38 16Co. AF. © 5 90 Moon' 
To S. half their? 239628 3 99900 Meridi 
So e. half given ſides Fa 2 36 3. zoo che Di; 
To #. half DB required © % 46 27 8.81800 middle 
Double is the fide JB 7 32 54 paſt 8 the Merid, | 
Add Q 3 69 00 10 
Sum is 838 76 33 4 ˙ 's Dit. A Nod 


14 


Pla 


— 


„ þ BY 8 
12 


abs S. & 4 76 
10 1 place of the Node — 9 8 48 57 
7 | Moon's Diſtance from Node ſub, 2 16 33 4 
7 i | | | ; — — — 
* Rem. Orbit Place of the Moon 6 22 15 53 
8 | Moon's Orbit - Pl. from New Tables 6 22 17 13 
2 f „„ 
Difference 1 20 
the Part wo * | 
Thus have I given two practicable Methods, by which the 
7 true Places of the Sun and Moon may be found by Obſe+ 
vation at any Place in the World; which, if at the ſ. 
35512 Hour their Places are calculated ſrom my new Tables, 
Si Difference of Meridians between that and London ma 


exactly determined. 


Perl ." | Example. Suppoſe I am at Jamaica the 6th Day of July 
1731, at half an hour paſt 10 ar Night, and obſerve the 
Mocon's Orbit Place (by the foregoing Method) ro be vs 70 
Her, 35'3'; at the ſame Hour I compure the Moon's Place from 
my New Tables, under the Meridian of London, and find 
ber Place to be vs 47 28. I demand the Difference of Lon- 
I gitude from London ? | ; . 


OPERATION. 


14 


— 


1 : OT 511 5 TIES, ©. 44 
Moon's Orbit F Jamaica VS 7 35 03 Par ro ar Ni 8 
Place at 2 London Vs 4 28 o S got. 
JJ . 6 716, 1 vomnal 
- ” Difference | ' 4 7 3 hag % | 
, ney. de 


Now ſay, If the Moon's Diurnal Motion give 24 Hours, 
or 360 (either will do,) what will the Difference of the 
Moon's Place give? What comes out, is the Difference of 
Meridians, if you took 24 Hours for the middle Term 2 Or 
the Difference of Longitde in Degrees; if 360% was the 
middle Term, | 1 
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3 1 3 3 Z 
U : A 1 75 d 30 2 1 F 
RAN 05S A. 


. 
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o 
4 CS 
- * 1 * 5 * * * 
* . 4 - : 1 * * F * 4 F : Ed * 
2 4 . 1 5 - oy if 7 
IV * #4 " 3 ” 3 17 k A A 


81 
88 
— 

of 

— 


53160)gogozBo(16 
5 37215 | 


r 


1355 
| bs | ties * | 
a | 1 1 120 l  *þ 7Y 994 91) 
60 + 


— — 5 
1 1 5 1 2 7 


Anſwer 15 een lies ro the Weſt of London. | 
ror, > | 

Example : 2. Amit at Fort St. George in the Eaft fades 

on the 24th of N at 6 h. 12 P. M. che Moon 

be obſerved in Libre 14 98“ and at 6h. 15 min · at Londin. 

Lind by 3 her Place to be ihr % 244 I ge- 

mand the r n Wen vin Londen and | on 


3 : _ ald 25 
(2-2 OPERATION. 512 R 


133 


Moon's Orbi London 2 17% 24 
Place at Fort Sr. George i 14 33 Ne 15 oY 
wor! Difference 2 46 


The 


b. M. 


The 


Unanoscoria Ig 


The Moon's Diurnal Motion is 129 17. Now ſay, 
0 | 0 0 | 
If nne: : ...46 
60 k 60 | 
73 1 
360 
9960 
| 498 
737059780819 
3896 
8000 


737 


Anſwer, 8s Degrees to the Eaſt of London. 


By the foregoing Examples it is plain, thar if rhe Moon's 
Place obſerved, be leſs than it is at London, by Calculation 


for the ſame time, then the Meridian of rhe Obſervation 


lies to the Eaſt of the Meridian of London; if it be the 
ſame, then the Obſerver is under the Meridian of London; 
but if it be more than at London, the Place of the Obſerva- 
tion is to the Weſt. 

And the reaſon is very obviouS: For the Longitude of any 
Place from London is always equal to that which is meaſu- 
red out by the Motion of the Moon, Sc. in the time that is 
elapſed between one Meridian and another: As in the laſt 
Example, I have found the Difference of Longitude to be 
$1* = 5h. 24. Now the Motion of the Moon in that time 
1s 20 40, according to her Diurnal Motion of 1217. 

And here I give you to underſtand, that for every Minute 
that you miſs of the Truth of the Moon's Place, you will err 


| 27 Miles in Longitude, according to the Mean Motion of 


the Moon, as I rhus prove : 


If 130 „„ it 2 27%? 


L | 2. The 


UnranoscomnX. 


2. The Longitude of any Place from Loads may be found 


by obſerving the time the Moon is upon the Meridian of 


chat particular Place: For if you find the time of the Moon's 
Southing where you are to be, the ſame that it is at 
London, then you are under the Meridian of London; 


but if the time where you are be leſs than at London, you are 


to the Eaſt ; if more, to the Weſt. | 


Therefore if there be any Difference, turn it into Degrees, 
and then ſay, „ | 


As the Moon's Diurnal Motion, is to 360%, what is this 


* 


Difference, to work by a direct Ratio, and what comes out, 


is the Difference of Longitude. 


Example. Admit, Fan. 9, 1731, I am at Sea, in the Lati- 
rude of 43 + North, and obſerve the Moon upon the Meridi- 
an of the Place at 10h. 1) P. M. apparent Time. I demand. 
the Longirude of Obſervation, from Loxdon, and of what De- 
nomination ? 3 | | 3 


OPERATION. 
. 2 SEE 
| F London 10 17 
| 2 — 175 
12 = 3% 


Now lay, | | 
As 11? 48 2 360 2 : 3: 91 315 ro the Baſt: of London, 


N. B. This way of Reaſoningwill require moſt accurate 
Inſtruments, and the greateſt Care imaginable, in ufing of 
them: For every Minute in Time that you err in the time 
of the Moon's Sonthing, will produce an Error of 408 Miles 


in Longitude, accordingto the middle Morign of rhe Moon, 
thus proved: | W 
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the 


T' 
this 
from 
the! 
as an 
in th 
whol 

W 
of m. 
genei 
latior 


| appea 


our tht 
(rage 
Requi 


UMA USC A 


; \ 7 vi 
found 5 ' „. 0 DES 2d - ; 
lan of WW A8 13 10 35 : 360: : 15: 408 Miles) F 
oon e LY T. CL. 
"Is at Note, 1 in Time is equal to 15 in Motion, which is here 


the third Term. 
ou are . 


* 


grees, 


CHAP. XIII. 
s this "| | 
s ou, | To find the Moon's Viftble Places 


Lati- THE Place of the Moon (and of all the Heavenly Bodies) 
leridi. is calculated as view'd from the Earth's Center, and 
mand this 1s called the True Place : But becauſe we are removed 
at De- from thence 3984.58 Miles, when we view the Moon from 
99 the Earth's Sur face, we do not behold her in the ſame Place : 
as an Eye would do from its Center; therefore my Buſineſs x 
in this place ſhall be ro reconcile this matter, and make the | | 
whole Proceſs as intelligible as poſſible. 

When the Moon has no Latitude, then the 39th Problem 
| of my Hſeem will anſwer your End: But becauſe ſhe has 
| generally Latitude, more or leſs, ir will render the Calcu- 

lation a little more intricate (than is there ſhewn,) as will 
appear by the ſubſequent Example. 71 


' 
f 
x, 
1 
FI 
2 
, 
j 
» 
o 
j 
n 
a4 
1 
' 


Anno 1727, September 15th, at 10 at Night; at London, Ap- 
patent Time. 1 would know the Moon's Viſible Place in 
* Longitude and Latitude? 8 


| This being a Problem perfectly new; and attended with 
curate. I ſome Difficulty, I ſhall endeavour to make it as plain as poſſi- 
ing of ble to the meaneſt Capacity. 1 


Miles 1. With the true Place of the Node 118. 21 3) 58", take 


Moon, out the Inclination of the Moon's Orb, with the Equinoctial 
(Page 71, of my Syſtem) 280 16' 44” ; and then ſer down the 
Requiſites, thus : — 
FP. 


PO | Given 


02 Ir er 


* 
i} 
* 3 
||] 
+1} 
ti 
1 
; 
1 
13 
i . 
1 
it 
l fi 
Lt 
"1 


—— wo 
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e . . re PEE OP a. > we 
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8 | 5 | p. h ED 
Given Apparent Time 1527, September 15 o8 00 © 
Equation of Time ſub. — '* Cay g6 
Equal Time _ — 3-05 33 14 
Moon's Orbit Place from New Tables 25 09 47 


Reduction add — | 05 49 
Eclipric Place — — WF 25 13 36 
"Moon's true Latitude South Deceſ. os 
Sun's true Place, _ _ a 3 o6 59 
Sun's Right Aſcenſion — 182 51 31 
Moon's Right Aſcenſion 32 19 46 
Apparent Time from Noon add 120 00 00 
Sum is Right Aſcenſion M. Cœli i . 


Complement — — — 37 | 
Angle of Moon's Orb with the Equinoctial 28 16 44 


Now, for the Medium Cali in the Moon's Orb, Ge. by 
Problems 27, 28, 29, 30, 31, 32, 33, of my Syſtem. Find the 
Requiſites, only here, make uſe of the Obliquity of the 


Moon's Orb 289 16' 44“, inſtead of rhe Obliquity of cheſ B- 


cliptic 23* 29/. 


3 5 R 
As Radius —  =— 90 00 00 10. 000 
To C. S. Obliquiry of J's Orb 28 16 44 9.944850 
So C. e. R. A. M. Cali 57 08 29 9.810168 
To Ct. of irs Diſt. from Y ſub. 60 2157 9.755015 


From Aries, or | 125. 00 6e oc 
Rem. I's OrbirPlace on Merid. 9 29 38 3 
But in the Eclipic oo 38 35 


2. For the Meridian Angle in the Moon's Orb. 
"a? | * | 


As Radius — — 90 00 00 10.000000 


To S. Obliquity Orb 28 16 44 9.675561 
So C. S. R. A. M. C. 7 08 29 9.74 
To C. S. Merid. Angle J'sOrb 75 06 18 9.410013 


A 8 
£ 7 
1 
5 * 


3. To 


the M 
equal 
rid ian 


Sscon. 
elinati 


fained 


« 
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3. To ſind the Declination of the culminating Point in the 


1 


Ecliptic. TY 
1 : TG 3 +1 0 / MLT «i 8 bi 
As Radius — „ WE OG I0.000000S * 

To T. Obliq of ie Eclip.\ 23 29 00 9.63795. 

$0S. R. A. M. C. in Eclip. 57 08 29 9.924286 _ 

To t. Declin. Culm. Point 20 03 oo 9.392242 


46 BB + To find the Declination of the Culminating Point in 
| io Fiſt, Find the ſamePoinr'sDeclination in the Ecliptic, as in 


44 the Third above; aud alſo the Medium Celi in the Ecliptic, 
which in this Example is o 38 35”; from which Place 
qe. by in the Ecliptic, always ſubtract the Place of the neareſt 
d the Node, and you will have the Diſtance of the ſaid Node in 


4 


the Medium Celi in the Ecliptic, which in this Scheme is 

equal to $2. 18. 200 59! 23“, the Angle Q I = is the Me- 
bo alia Angle inthe Moon's Orb = 759 6 18! found in the 
5x econd, and the Angle ) gg = is 5 10 29”, being the In- 
3 elination of the Meon's Orb and Ecliptic, and is thus ob- 
H_ 


As 


Ig Un ANA. 


O. " UT.» 


8 8 * 

en 

8 
* — 


I Radius + 9o oo o 10,000000 
To S. 8 X of FOblia o 17 45 J.712791 
50 S. Diſt. 2. 755 37 53 23 9.788270 
To S. add 040 54 fgoroer 


Now you are to oblerre, ray if the + Diftzace of of the Moon 
from. the Sun . 


7 0 1 " 


3, 4; J, 9, 10, 11 Signs, W 4% 2 
| be. 0, I, 2, 6, 7 g Signs, ſub. from 5 17 20) whe | M. 


Sum or Difference i is the true Obtiqairy of the Moon $ Otb 
wich the Ecliptic ar that time. 
So in the Example above it is 5? 10ʃ 29:12 | 
Now in the Triangle $Þ we are to find 12 „ which 
3s the Diſtance of the Moon's Orb from the Ecliptic upon the 
Meridian ; which being found, is ro be ſubtracted 
from the Declination of the culminating Point in the Eclip- 


tic, if be Mvez's Orb lie between the Ecliptic and Equino- 
ctial r the Moons 
Orb lies without, as 7 own Reaſon will always direc, 


Now for 5 & fay, IR => T 
| o n 9 — 
As S. Meridian L in Moons Orb 75 6 ce Ar. o. 01480 
To S. 5 50 59 23 1 N 9.89043) 
So 8. Obliq. Orb and Eclip. 5 10 29 8.9551 
To S.) S add 4 9 30 * 8,860411 


| Now, becavſe the Angle of the. Moon's Wa with tho 
inoctial is more than che Obli ty. of the Eclipric, I # F 
797 MN e 4 * e Fae in my * Pag 


UkxanoSCoOmi K. 131 
a 0 Ul ” 
8 | To K, a$ found inthe Third „ 20 nn 
70 e 
| Sum 1s A , the Declination of 
Fx the Culm. Point in »'s Orb 34 CRM 
e Mum Alt. Equator at London, 8 38 28 oo 
| Alt. M. C. in the Moon's Orb 14 18 30 


2 4. For the Altitude of the Nonageſime Degree in the 
ne Men's Orb. | | | 


is Ot = 3 
EL As Radius 90 O00 00 10,000000 
To S. Meridian Avg 1 75 6 18 9.985 156 


l which So C. S. Alt. M. C. in 10 Orb 14 18 30 9.986319 
1 on the To C. S. Alt. _— Degr. 20 32 22 9.971475 
rated 
e Eclip- 5. For the Di. of Mid- Heaven from the Nonagefime De- 
Equino- WW gree in the Meon's Orb. | 
2 Moons | 5 ̃ „ B 
irect. As Radius e 90 69 00 2 10,000006 | 
* To C.S. Meridian Angle 75 6 18 9.410015 ; 
So C.. Alt. M. C. in Moon's Orb 14 18 30 10.593372 
To e. Diſt. M. C. *Non.Degr. + 44 46 36 10.003387 
Med. Celi in Moos Orb gf 29 38 3 


0.01484 TIER in I's Orb 11 14 24 39 


— Y " - - 
— — — C 
= —_ — — — — — 6. — . 
* UTC i” FIG EY ů We — 9 EIN CER SERENITY — — — — - 


— 
3 — 


9.89043 | 5 8 00 00 00 
8.9 5510 „ 777» 3" hls 

bp Moon s true Orbit Place 10 25 7 47 
ith oy Rem. 3 from the Deſcend. 2 10 43 8 
TIC, I * From the Nona De ee oO 19 16 52 
em, Faß 8. Degree © 19 


1 4 6, To 


. Ae aka 


152 Un AN OSCOPLAY 
6. To fd the-Moon's true Altitude. 
8 5 J)) KO 
In this Scheme, E repreſents the Pele of the Men's Orb 


o * = 


— - 


Z. the Zenith, I the true, and L the viſible Orbit Place of 
the Moon; then is EZ, the Diſtance of the Zenith from the 
Pole of the Moon's Orb, equal to the Altitude of the Nonage- 
me Degree in the Moon's Orb 290% 32 22/'; PE is always 
| known to be 90, the diſtance of the Moon from the Pole d 
her Orbit; and the Angle ? EZ being the difference between 
the Moon's Orbit Place, and the Place of the Nonageſime 
Degree in the Moon's Orb equal ro 199 167 52", ro find 
Z J. the Complemear of the Moons true Altitude. 
Let fall the Perpendicular DZ, and then ſay, 


9 92 i 3 | job 
f As Ce. ZE Alt. Nong. 20 32 22 10.426351 
To Radius | 90 o CO 10.000000 


Co C. S. . E Diff. Lon. 19 16 52 9.974931 
To t. DE, the 4th Arch 19 28 35 9.543580 
From JE 90 00 00 always the ſame, 


Rem; ID, the 5th Arch fo 31 25 


>» 


's Orb, | 


Place of 
from the 
Nonage- 
S always 
> Pole a 
berween 
nageſime 

to find 


351 
2000 
931 
58 0 
ſame, 
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As C. S. 4th Arch = DE 19 28 35 Co Ar. 0.025589 


To C. S. 5th Arch = D 970 31 25 9.522989 
So C. S. EZ Alt. Nonag. 20 32 22 9.971475 
To S. O þ, the true Alt. 19 20 23 9.320033 
a} For the Parallactic Angle H) O in the Moon's 
Orb | 4 
4 61 
As Radius 90 o O 10. oooo oo 


To t. O) her true Altitude 19 20 23 9.545274 

So C. . HY, Moon from Deſcend. 0 43 8 9.543851 

To C. S. HY O, the Parall. Angle 82 56 51 9.089125 
8. For the Moon's Horizontal Parallax. 


| 1. For the Moons Eccentriciry. 


| 9g ©; 6 | 

As S. Equation Apogeon 6 00 49 Co Ar, o. 97978; 
To the conſtant Number 173% /%ꝙ ĩO i 
So S. double Annual Argum. 35 28 22 9.763664 
To the Moon's Eccentricity 64983 4.812803 


But more Correctly thus: Suppoſing the Logarithm of the 


| mean Diſtance of the Moon from the Earth to be 10.0000000. 


RULE. 


To the Exceſs of the Co Secant of the ſecond Equation of 
the Apogeon above the Radius, add the Sine of the Double 
of the Annual Argument, and the Conſtant Logarithm 
8,0691869, and you will have the Logarithm of the Moon's 
true Eccentricity at that time. 


OPE- 


A 


yo 


UAA NGOs co IA. 


eaten. 


4 " T0 „ | . | 
Secend KGaation of 4750 6 o 49 Co Sec. 9797531 
Double Aun¹jò Arg. 35 28 22 Sine 9.963664 
Conſtant Logarithm © —_— 8.069136 
Logarithm of the Eccentricity, | 8.81 2636) 
Reject 4 from Characteriſtic, then 645 58 4.812630 


— For the Aon) s Diſtance from the Barth, 


4 1 | 

IE | 
As S. Elliptic Equation 3 22 25 Cot Co Ar. 1.2304 
To double Eccentricit 129966 5.113829 
- So S. { at upper Focus 29 6 8 68.686966 
Jo Diſt, Moon from the @ 1074733 6.031094 


But more correctly, thus, ſuppoſing the tn of the 
mean Diſtance of the Moen from & ro 0 10.0000000. 


R Y L B. 


Take the Sum and Difference tete che trac iu 
maly and Angle of the Upper ae 3 and alſo the half of 
Sum and Difference. 

Then to the Sine of the Angle at "the Upper Focus, add 
the Exceſs of the Co Secant above the Radius of rhe half 
Sum, and the Secant of rhe Radius of the half Difference: 
The Sum of theſe rhree ſhall be rhe true Logarithm 915 the 
Diſtance of the Moon from he: Earth. | 


_ Example to the time above. 


9797851 
7636656 
. 0691800 
81 2630 
„8126305 


« 230479 
J-ll 3829 
d. 686966 
5.031074 


1 Of the 
o. 


ue Au 
half of 
18, add 
he half 


rence: 


| Of the 


tal Parallax of the Maon in the Syzypias 37 30% 


Ut R AMWOS cep IA. 


OPERATION. 


1 
; 7 * , * 
* 11 N 


| ©% © .f1.ct% 1, 

Tris Aal 114% 19 12 of 

Angle at Upper Focus 11 0 53 52 Sine - 9.6891325 

; 1 — : T - 

Sum 10 5 13 14 | 
Half 5 2 36 37 Co Sec. 3362200 
r Difference: 0 3 25 30 171 
Half 0 142 43 Sec. 0001940 

1 of Moon's Diſtance from the Moon 10.0235565 


3- For the Moon s ; Horizontal Farallar! in the Hyg. 


Now:becauſe Sir Iſaac Newton makes the mean Horizon- 
and in the 
Quadratures 539 40, the difference being 2 100% = 130”, 

therefore we muſt find what ic will be to — Diſtance of the 
Moon from the Sun at any particular time, thus, in the Ex- 


75925 above the diſtance of the Moon ſrom the Sun is 45- 229 


637. . 

Now n. on — 1K 
As Radius | 90 00 o 10 o 
To whole diff of 8. 2, and 2 -.130 : 2.113943 
So S. Dift. I a © | 37 63 25 9. 788270 
To the 4rh proportional Number 79.8 1.902213 


Then, if the Diſtance 6: the Moon from the gun 


be Lo. 1,26, 7, 8 Signs, add to 


57 30" ge Sam or 
be) 4, 5,9. 10, 11 Signs, ſub. from 59 40 


Ditterence is 


the Parallax, according to the Diſtance of the Moon from this 


Sun at that time; ſo in the Example above, the proportional 
Number 17 19”.$ is to be ſubtraded from 594 40”, there re- 
mains 3872 Q off, | 2 


No for the Horizontal Parallax of the Moon, ſay, 
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A> p=oſent Diſt, of P — 10.023 ichn 
To the Mean 10. 0000000 : 
Jo S. Horiz. Parall. of Bit. > 20 589 200 8.22960% 
T0 S. true Horizontal Parallax $5 die — 
9. For the ddr of the Moon in Altitude 5 
| 4 Rt WE... 0 * # 
As Radius | _ 90 ob oO 10, 000000 
To C. S Moon's Altitude 19 20 23 9.974775 
o S. Horizontal Parallax 0 55 15 8.206026 
To S. Parall. in Altitude L) o 52 or. 6.180801 
10. For the Moon's Parallax in Longitude. A 
1 eee [290 SUTIN 6 aq 7 the 
| | © 9 ” | Page 
As Radius | — 90 00 00 10.000000 
To C.. ParallaQtic Angle 82 56 1 9.089123 | 
So $. Parallax in Altitude 00 52 1  B8-19990r M 
To #. Parallax in Longirude oo 06 24 7.269024 * 
17. For the Parallax in Latitude. / 5 
As Radius 90 oO oo 10. 00000 + 
To S. Parallax in Altitude 00 52 or 8.179851, Pa 
So &, Parallactic Angle 82 56 5r 9.996501 M 
To S. Parallax 1 in Latitude oO 51 38 8.1765 2 Re 
p M 


12. To find the Parallax in Longitude by the Log, Logar. 


OPERATION. 
; | 0 * + ; 
Horiz. Parallax of che Mon 00.55 15 LI 2 564181 


Altit. Nonagefim. Deg. in 2 Orb 20 32 22 S. 9.545124 
Diſt. Moon from Nenag. Degr. 19 16 52 S. 9.518781 
| Parallax Longit. of the — co 06 24 LL 9.028086 


13. 70 Paral 


124 


781 


Unanovcoris. i 


13 To find the Parallax in Latitude by the Log; Loga- 
rithms, e e eras * 
OPERATION. 
Horizontal Parallax of the Moon oo 55 15 LL 9. 964181 
Altit. of Nonag. Degr in) Orb 20 32 22C.$.9.971475 


(Parall. in Latitude of the Moon oo 5x 44 LL 9.933656 


N. B Becauſe of the Smallneſs of the Triangle CL in 
Page 152, the Sides may be reduced into Seconds, and ſo re- 


ſolved as a plain Triangle. 


And becauſe the Moon is in the Occidental Quadranr, 


che Parallax in Longitude muſt be ſubrracted ; ſee my Syſkew 


Page 179. 
* 1 a 


Moon's true Ecliptic Place. & 25, 13 36 
Parallax in Longirude ſub. 6 24 
Moon's viſible Longitude 2 25 07 12 


' Moows true Latitude South 2 21 6 
. Parallax in Latitude add 51 38 
Moen's Viſible Latitude South 3 13 07 
Moon's true Altitude 20 12 48 
Parallax in Altitude ſubd. oo 52 or 
| Moon's viſible Altitude 159 20 47 
Refraction add 2 38 
Moons Altitude corrected 19 23 45 


By what goes before, it is plain, that the Parallaxes and 
Refractions are of a contrary kind, viz. where the one 
as the other is ſubtracted, & contra; lee my Syſtem, 
age 177. | | 

Note, When the Sus and Moon are not conjoined, as in the 
Example above, then you muſt find the Parallaxes & the 
Moon, and not of the Moon from the Sun, as is done in the 
next Example. | 


ln the Triangle ) EZ, a certain Author adviſes to find 
the Angle EZ, and that ſhall be the Complement of the 
tarallactic Angle : But this never holds true, but when 
: the 


4 Utixozcovin 


the Moon (is at her greateſt Limit of Latitude, or. 90 De. 
. grees diſtant from her Nodes: For then doth the Circle of 
Longirude EI fall at right Angles upon the Moon's. Orb, and 
ſt find the paralla. 


never elſe ; ſo that at other times you mu 


$47 
* 


ctic Angle, as I have ſhewn above. 


Alſo, if you would find the Parallaxes by the Table of the 
Parallaxes hereunto annexed, you muſt enter with the Alti. 
tude: of the Nonageſime Degree, and its Complement in the 
| for when the Moy 
has South Latitude (as in the Example above) the Altitude 
of the Nonageſime Degree in the Moon's Orb is leſs than it 


Moon's Orb and not in the Eclipric ; 


is in the Bcliptic 3 but when the Moon has North Latitude, 
then tis more. | bets fs ee 


146 For the Men's appatent Diameter at the ſame 85 
Here are three things to be conſidered. 22 8 

i, In reſpect of the Horizon. = | 

4. In reſpect of che Moons Altitude. eb hs | 
3. In reſpect of the Moon's diſtance from the Earth. 5 


For Sir Iſaac Newton has determined the Horizontal Semi- 


diameter in the Syzigias 151 45% and in the Quadratures 


15 3143 therefore we muſt firſt find what the Horizontal 
Semidiameter will be, in reſpect of the Diſtance of the din 
and Moon at any given time, it will always hold. 

i = Ul ; N | 


As Radius — 9o o o -10-000000 
To the Diff. of Semid. in G, 8, and O 13.5 1.130334 
So Si Diſtance dA 3 23" donde 
To the 4th proportional Part 8.3 + 0.918604 


| Now obſerve, if the Diſtance of the y from the © 

be (RNS 7, 8.Signs, ſub. from 1545 the Sum or 
23,4, 59, o, 11 add to 13 315 Difference is the 

Horizontal Semidiameter in reſpect of the Diſtance of the 

San and Moon at the given time. on 
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30 
Numb 
15˙039 
Accor 
a 7 3 7 i 
In t] 
have 
erver 
near th 
he Ap 
zon, Al 
hoſe r 
Diſtan« 


For 
\ hich 
cauſe 
| take 
fore th 
Altitud 


| Loſth 
n reſpe 


The | 
Perigeo! 
Diamen 
Degrees 


Semi- 


arures 
zontal 


e Sun 


50000 
0354 


$8270 


8604 


* 
's the 


Ff the 
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50 in the Example before us, the Fourth proportional 
Number $7.3 is to be added to 15 31”.5, and the Sum 
15˙39˙%è8 is the Moon's Horizontal apparent Semidiameter, 
.ccording to the Diſtance of the Moon from the Sun 48, 22 
r 1 | oo | 4 2 

In rhe 34th Page of my Syſtem of the Planets demonſtrated, 
have proved, that the Heavenly Bodies are nearer the Ob- 
erver when on the Meridian, than when in'the Horizon, by 
gear the Earth's Semidiamerer : Whence ir is manifeſt, that 
he Apparent Diamerers of the Planets are leaſt in the Hori- 
zon, and greateſt in rhe Zenith; and are ro each other ar 
hoſe reſpective Diſtances, as the Sines of thoſe reſpective 
Diſtances from the Zenith. * 


For this purpoſe I have annexed the following Table, 
which enter with the Moon's Altitude 19 20 23; and be- 
cauſe ſne is nearer the Apogeon than the Perigeon 
take out the Augmentation of her Diameter 10", there. 
fore the Moon's apparent Semidiamerer in reſpect to her 
Altitude is 1514444. | 


Laſt, For the true apparent Semidiameter of the Moon 
in reſpect of her prefent Diſtance from the Earth. 


| #40 
As the Horiz. Parall. of Diſt..3 a © 58 20 Co Ar. $78 
To preſent Horizontal Parallax 55 15 358 
e Apparent Semid. Altitude 15 45 5810 


To true Apparent Semidiameter 14 55. 6046 


The Table is thus made: Bo 

The Moon's Zenith Diameter exceeds her Horizontal in 
Perigeon 36”. I would know, how much her Horizontal 
Diameter muſt be encrgafed at thę Altitudes of 30 and 60 
Degrees ſeverally ? "TR Tj 
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To Augment the Horizontal Diameter. 
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— OPERATIONS. 
| 144 A 31 A f ; 2 225 
As Radius — an, 90 © 10,600000 
To Diff. of Horiz. and Zenith Diameters mw 1.556303 
Fo S. Altitude I 30 9.698970 
Jo the Quant to be added to Horiz. Diam. 10% 14.353272 
Ae; 
* „Radius — ” gg 10.000008 
To Diff. of Horiz. 4407 Zen. Diam. 1. 5563202 
So S. Alt. 0) — — bo. oo 9.937531 
To Quant. to be add. to Horiz. Diam. 1.493833 


And after this manner is the Table 0 in which 
is alſo given, the * $ . rn to thy Alcirude. 


„ — 


15 Find the Greateſt and Leaſt Horizonral Parallax of 
the Moon | in the Syxigia. | 


1. For chi Leaſt. | 
hi the Greateſt Diſtance of ) 2 9 6.028036 


Io the mean Diſtancde — ' 6.0000000 
So mean Hor. Parall. in rhe Syzigia 57? 30 3.323352 
Jo S. Leaſt Horizontal Parallax "73 34 _ © V.ag32757 

. | 2, For ts Greareft. Ny 
As the * Diſtance of) 298 5.97003 20 
To the mean Diſtance © — 6. 000000 
So S. mean Horizontal Parallax 57 30“ 8.2233 572 


10 8. Greareft Horizontal Parallax 61 36 8.2533253 


The Table in Page 110, differs a ſmall matter from this; 
becauſe that Table 1s made to ſerve as well for the Moon 3 
6 as the Sun's» | RF x 5 


1 


2 GS 


Vkknostorfta 


16. To figd the Moon's Greateſt add Leaſt 3 Se. 


midiamerer in the Sy7igia, 


ö x" wn 
1 de 1 For the Lea 
CS 28 5 'Þr #6E # 4 bb -* AP. 


As mean Horiz.Parall. in the Hai⸗ 57 30 LI. Co Ar. 816 


To the mean Semidiameter 15 45 5809 

So Apogeon Horiz, Parallax 53 54 466 

To leaſt apparent N 14 46 6090 

ede 4 3 0e f | s EX] 

5" e 2 For the Greareſt. e „ 

As che wean Horlzofital Parallax 57 30 | LL © 185 
To the mean Semidiamerer 25 45 © © 3809 

yo P ee, Parallax oe. 8 

e e eee eee ant ods invvig Wig 

To Greateſt apparent Semidiameter 16 52 ; 3380 


Example 2. Le 
at 4; e de of the one Conjunction of the Sun and Moon 


Anno 1737, February 18. 3h. 4 237 ar Londen, wad the Sy- 
nopſis, and mark it well. Far 


Border 7) "oil 5; 


| Singe 3 Time 9737. wen, 18 03 04 22 
quarion 5 Time added ens 48 
al, Lim — — 18 03 17 5 
Moon's Orbir-Place — 11 11 30 35 
North Node — — o5 17 57 29 
u Th ument of Latitude RE 0 23 33 06 
e Latitude Moon North bes k 00 35 33 
eduction adi „„ td 8 3 
cliptic Place — 11 11 32 00 
Sun's Place — - 11 ; 11 08 44 
— Right Aſcenionn 2342 36 33 
ppetent, Time from Noon add 46 o5 30 
Sum is Right Aſcenſion Med. Cæli 28 42 03 
Angle Moon's Orbit with Equinoctial 18 54 08 
Angle Moon's Orbit with Eclipric 05 16 29 


„ 


8 „ + * Di 5 
* 9 . * 
4 i 


Vigble Place of che Moon be ſapght 


Moon' 
Moon' 
Parall⸗ 
Moon': 
Moons 
Paralla 
Viſible 
Moons 
Paralla 
Viſible 
Refrad 
Viſible 


WW RANOSCOPIES 


Diſtance in che Equator to be n 
Culminating Pom in the Moon! 8 Orb. . 


| Meridian Angle in che Moon's Or 


Right Aſcenſion Med. Cel; Moon's Orb 
Declinatign of the Culm. Point Moon's Orb 
Alritude Mid- Heaven in the Moon's Qrb 


Alt. Nonageſime Degree in the Moon's 05 b 
| Nonagefime Degree 1 in the Mogn's Orb 


Deſeendant a 


| Moon's Orbit- Place + a ip the Deſcendant. 


Moon from the Nonageſime Degree 


| Moon's true Altgude 3 


parallactic Angle in the Moan's Orb 
Second Equation of the Apogeon 
Annual Argument 

Mean Anomaly of the) 


| Angle at the Upper Focus 


Elliptic Equation 


| Diſtance of the Moon from the Earth 


Horizontal Parallax of 502 0 

Moon's Parallax in Altitude from the Sun 
in Longirude ) a © 
in Latitude) a © 

Moon's apparent Semidiameter 

Moon's true Ecliptic Place 

Parallax Longitude ſub. 

Moon's Viſible Ecliptic Place 


Moons true Latitude North Deſcend. 


Parallax of Latitude | 
Vitble Latitude) South © © eee 


Moons true Altitude 


Parallax in Altitude of the Moon ſubtract 
Viable Altitude of the Moon | 
Refraction add | 
Viſible Altitude of the Moon corrected 


M 2 


61 


- PT 16 40 
& 90 03. 30 
72 29 3X 
 #4.25. ## 
97 11:05 
2 39 OF 
46 43 57 
x 15.34 54 
* 15 34 5 
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4x 


7 £:- 4b. 


3. 
46 f 
8 55 


57 


18 11 


58 


11 02 08 x 


11 09 02. 
' 1x 909 Oo 


02 22 


17 


| The Moon's Eccencricity 6243 5  Logar- 4795428 


6.03 2457 | 
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33 


27 
57 

8 
50 
18 
33 
27 
54 
57 
35 
22 
30 
52 


Theſe 
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© "Theſe Parallaxes may all be found in the Tables of 2, 
rallaxes, and by the Logiſtical Logarithms, exactly agtes BW © 
ing with what was found before by help of the Paraladi 15 
Angle, and Parallax in Altitude. | 


» 
4 


"By which ir appears, that when you have found th 
Altitude of the Nonageſime Degree in the Moon's Ott, 
and the Diſtance of the Moon from the Nonageſime De 
tree, that then you may find the Parallax in Longitude i 
and Latitude by the Logiſtical Logarithms more ſpeed) 


than by the Paralactic Angle. 927 | N 
Ibis Method of mine, of finding the Nonageſfime Ds. ha 
gree in the Moons Orb, Oc. was entirely unknown to de Time 
the Antients, and conſequently the Moons true Parallaz it is! 
were never truly found till now ;. as I have proved by man I ſhal 
Examinations of the Works both of the antlent and moden true 
Aſtronomers. | C ay _ 7; 
They never knew a direct Method of taking the Nona Bi _ 
ſime Degree in the Moons Orb, for want of aſcertaining the 
true Obliquiry of her Orb with the Equinoctial and Ecly We e 


tic; a Problem as uſeful in this Science, as the Light of tht 
Sun is ro the Eyes. dS wi oth 


5 


| CHAI, | 4 


hr of the 
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CHAI 


Wit is by the Sun's (apparent) Motion that we meaſure Time 
WI ſhall make it my buſineſs in this Chapter to ſnew, how t 
Iuue and mean Tropical Years are found, with their by 
i Lengths 3 which from nm, EET: Tables Rand thus $225 


ben enters e 2 35 


Unxanos C 0 


= — — — — — 6 — 

a g N bod 5 Fd 
i be . — 4 * ＋* F & F * * 
' W £ 5; 


T Beige O HAP. XIV. nb 
© 908 ho .: 

of the Moon's Mean Motion, 4 tou the 3 

1 ihe _ . n be ſnd. 2 b. . 


3d L 
* 


; l my. — e Vol. L of my Stem, 1 


have given, under the Word £R 4, ſuch Periods 25 
Time, as are moſt uſed in the known World : And becauſe 
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1734 


[True Length of the Tropical Tear 365 5 9 OT. 


The; . of N mean er, ſtand you: M eld 


CE in m 
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11733 {2 20 * 21 oo] 4 [5 20 44 * 0 O 

Pa. 112 8 59 42 00 8 59 42 0 1 
b. % N by is =6) 
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; 5 + & 1 
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Ligand 


he Ukiko foo WIA. 
From the mean Time that che Sun enters Arier "17 32; tak 
the mean Time that he enters Aries 1733, and the Diffs. 


ence is the true time of the Length of the Tropical Yew, 
and the Work . thus: 


au 2 L TODD BD EN . yd NG 

Meer thrice oy r 36.4% 1% 

5225 on Time? March 11 2 47 29 oo 

da 2 rr 10 4\ 

L eee, 65 5,345 $5 6 35 0 
SI LOH : 1 > 2 
ale next place,. we muſt kad ihe, true Kent F, [ 

12 5 19 16472 17 

A In prder hereunto, way muſt, firſt find the t true 1 

each mean Lunarivn, a length of eac ys Synodi| 

Month ; which multiplied by 12, will give the Le 41 


the Lunar Year, whole Difference from the Solar Year h 
che . as is 2 from the 188 Work. 


4 IN 215 "% 


ry "UL 15 
The Me in er one þ 1 {if 10 
Which makes ous evolution. "23 57 45 70 


This knbwfl, chen, 3 the Singe Rufe df: ln 
Direct, or by my Aftrgnomical Tables i in the Second Volum 
of my Syſtem, You will flud the Sun move in that Hh wm 1* 
_— to apparent middle Motion) 16 Tr 
(accordin wo, Mean Morido) Vit RR 428 
days, I h nib. 2 (ec; and the Sui in that 420 wi 
o min. 52 ſec. jc. as is hefe ſer down... 
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© ova On + WD = { aquez N 2 
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; | 2.00 © Q ; by 
Time Fs Revolution, __ BY on © mover in that tine 
4 * 1 'u 2 oo "F i ; i) o - 7 ? 
27 7 43 07 1 26 55 46 
2 1 03 02 35 
3 40 09 o9 03 
16 29 1 Ar 
OI 14 . 5 03 
2 1 05 . odo 12“ 


29 6 25 12 


UR A omk W, 7 


By chis ir appears, chit the mean Time between one Qon- 
junction and another of tlle Sün and Moan, is 29 Days. 
11 hours, 44 min. 8 ſoc. which multiplied by 12 Monthi, 
gives 3 3 days, 8 heurs, 49 mir. 11 fc. for the;Ledguh-of 
the Lunar Lear; which taken from the Solar Feat, 363 


n days, 5 hours, 49 min. 2 ſec. 15“, leaves 10 days, 20 hours, 
V ; 10 mln zo ſec. 15” for ine Epac t. I; 2 AM) 
Ot, the ſame may be found, by adding che time ofthe Lu- 
, nation, 29 days, 1 Hants, 44 min s ſec. to it ſelf 12 times; 
aa then the Day of the Month chat each Luna tion ends up- 
rd 4 on, may be found by the Table of Das in my Satellite A- 
k bf i 101979, Page 94, as appears more atlarge by the Work, 
ann BY re 
46np f q 21401 207 A? 
ynodicl BE So . 
enfth « —15———— 9 
Yea h Ii 29 12 44 4 FTanuary 29. 

| 3 32 1 28/ 12% February 28. 
5 na} ee e March 29. © _. 10 
* 4|7118 2 58 21 Abril . | 
> wall 51197157 $2.36, Hg ay 01, 
[5 09 00 61177 424 350 47 . 

| %%% Ü . 4 

hee 8236 5 52 48 Aug. 24. 
Volum 9.1 265 18 436 YJ4! TN. a. { GC 
ime (x 10 | 295 7 21 oo Octob. 22. 
be Mo # 11 | 324 20 3 6 Nouemb. 30. 
Mm 12 | 354 8 49 12 Decemb. 20. Moon's Year, 
, 1 deh 365 5 42 2 15 Sun's Year. 


| © Oo 4A. 20. 20. $9 159. 15 Bt 


which, you ſee, is too much by 3 bc ufs, o minutes, 9 ſe- 
#00 4.7 * > * 4 ht 
conds, 45 | Gre, | 


Further, if you obſerve the Days f the Month of each 
Lunation in the Table above, wants Jaft'Þþ much of 30, as 
is the Numher of Months that we add td the Epact to find 


f the )'s Age, or Pap ef Change, as, SFreet Ta, his Verſes has 
a %% or Papgh Change, A FORTH his Verſes has 


b 
Y «4 -& - 
i But to avoid Fractions in Practice, the Epact is called rx, 


* 
& 


I Jan, o, 3, . 3, 4s 5. 6, 
„„, 10, xo, theſe to the Epact fix, Gc. 
M 4 Jan. 


d j 
1 


20 Dns 
Now, if the Length of the Solar Near 365 Days, 3 hour, 
49min. 2 ſec. 15” be divided by the mean Time of | ons 
1 — 29 Days, 12 hours, 44 min. 6 ſec. the Quotien 


0 


22 n = 12 14211 are the Number of Lunatiom 


= > t Ll , * 
HH + *% . „ 47 4% K 1 F #4 1 1 a 
in one Solar Year comple a. 
* : : . ? 2 8 ö 


Or, divide the Circumſerence of the whole Zodiac, 369 

by 29 Days, & min. 23 ſec. the mean motion of the Sun in 

one Luna ion, the Quotient 12 (44535, nearly the (ame as be 

fore ate the Lunations in one Solar Tear ; which is in i 
loweſt Term 12 /fm be at a 


bags . of 467646, 3700121850098 26 0/2289 aro: 
Alſo, if the Length of the Solar Year, 365 days, 5 hour, 
49 min. 2 ſec. 15 be divided by 27 days, 7 hours, 43 in. 
J ſec. the J's periodical Month, the Quotient 13 1477410 
on the Number of Revolutious in a Solar Year Com. 


Woe * 045" lege ——— uh $4 ones : 
* 


Laſtly, If we divide 19 Julian Years by the time o“ on 


mean Lunation 29 days, 12 hours, 44 min. 6 ſec we .ſhal 
have 235 vr: 112, or in its loweſt Term, 235 Jr, Vbich 
are the Lunations that happen in 19 Julian Tears; and 19 
Nulian Years are equal to 6939 days, 18 hours. 
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Then, to find in what time 235 Lupatioss are made, al- 
lowing the time of one ee to be. 29 d. 12 h. a4: 611, 


he Work ſtands thus : n 2008 r v 11 


Fs 7 5 
8 * 


It 1 : 296. 12h. 44 60/2: 125570 | bg ideal 


There doth come out 6939 Days, 16 hours, 43 _ 30 
ſec. which are leſs than 19 alien Years: by 1. are 16 miu. 


* ſeconds. For, EN Zins ei 160 ee, 
19 Julian 8 eee eee, 6939 18 o 00 
235 Lunations are performed | dae 6939 16 43 30 

. 1 "'$: 3 ©” Dr 
Difference „ har 16 30 


And Agenden. the New Moons Alter 19 Julian Years 
will not return to the ſame Hour of the Day; but wilt hap- 
pen 1 hour, 16 min. 30 ſec. ſooner; 7 which in che ſpace of 
35.12 Years will amount to one intire Day, as appears 


15 this Work : 17 1 1 | Mb. | St! 316 it Dent a 
FT. „„ IG TL » v. „ 
$0) II 1. 16 20. 39.75 24 257 [7 6 
i 5 But, acedifling to ſome Saber: it will be but 3 10 1432 


5 Years ; becauſe they make the Length of the Lunar Syno- 
* _  Wiical Month conſiſt but of 29 days, 12 hours, 44 minutes, 
cs Bo 3 ſeconds ; therefore 235. Lunations are made in 6939 
„ Ways, 16 hours, 31 mig. 45. ſec. which are leſs chan i Ju- 
1 ln Years by 1 hour, 28 minutes, 15 ſeconds. ala” 
But 2 in his Ephemeris for the Year 171 2, bel 
ir 6939 days, 16 hours, 33 min, 28 ſec. 5% that is, 1 hour, 
27 min. 3 r ſec. 55” ſooner, 5 
The Lunations return in 19 K which 3 amounts to one 
Day in 312 $9422 Years, nearly agreeing, With Jobn Na 
91181 in his Coſmography, Page 3775. 
Vi 21 See Keil's Aſtronomical Lectures, where he makes it but 
Jag Years that the Lunation will make b to Focke, one 
e aa Shiny — 


8 g f M4 7's & 1 # "4 . 4 N 4£ ; - 1 
be — 1 
5 * K 3 . 0 . — . 


— 


Ys Uinwofcorrk 


Now, how theſe Authots matte the time of the mean Ii 
nation to be only 29 days, 12 hours, 44 mitnures,” 9: ſecond; 
they do not any where inform us: This- is ſhorter than why 
I make it, by 3 Seconds. This difference may ſeem inconl. 
derable; yet in proceſs of time it will make a conſiderabl 


Error. | 1 
rn A110? eie 


And now, becauſe the New Mootis do not return at it 
End of 19 Years, exactly at the ſame time of the Day, by 
1 kour, 16 minutes 30 ſeconds ſooner than they did 19Year; 
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an whit 
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which ſaid Years, viz, 328, and 1734, the Golden Number 
18 64 auc e bat Intetvaliof Yeats” there ate Seventy four 
Aol f ne Golde Number, and (heat) Four vf 
{ 


{Q:v By which I ptove;" that the Epact muſt be leſs 
it 
as appears more plain from the following Table, wherein 1 


Year $28," by 4, than it is in the preferit Year” 1734, 


baſe proces he Years of the Nicene Council, and rhe Years 


the Preſet e ede tr with the Golden Number to thoſe 
Yeats, ant #1ſ0 the Epaexs anfwering each, feverally; whoſe 
you ſee, ate Föôd t...“. 
tert ung 013 nt Ke 09:6 1695601784 $48 07 


{x men  2265U9) wal ads 10 


* 
* 


. x to 


WE) 2 25} a hy 10 
317 323 3217 7275 nn 1 
#9 n . 2 wal 82 | 7 ups ] 4 

5233 1729) 1736 hls „ . 1782 


3 LL L ; 

S $7 62.06 Pry or e froxr Fir 
FORTS E een e 0 9 Jo 
Epact 21 TE 44A e- 71 $4 K 27711 


a 


„ 3290) 339% B21 
* 2 9. 8 5 


17% #37 


17 3 38 


: 


| i 5 — — ads 4 
From this Table, it is plain, chat if yon rake the Epact 
for any Ver about the time of the Necene Cduncil, as ſup- 
pole 322, the Epact was then 25; and add to it for the 
Month of December (according to Page 167) this Sum 25, 
taken from 60, leaves 25 for the Day of the New Moon; 
over-againſt which Day, in the Kalendar of our Common 
Prayer Book, you will find the Golden Number 19 placed, 
and ſo they placed the Golden Number over- againſt the Day 

1 Month on which the Moon Changed. | 


If 


—— — — — 
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i 8 you place. 83 —＋ — Glen. 8 1 
tht 


Primes, right againſt the Day in 5 Month, on which th 

Moon Changeth, you will have a Table of the D Days of the 

New Moons in * oe ang will e 7 . 397 4 
to 8 2 1 : ih * 74 ">; 4 38 


That n my v0ueg 8323 Are may / be "OY 
with every — x44 for his purpoſe { things). of this kind, 
I ſhall here inſert the Calculations of the Sun's, logrefs. in 

to the Equinodial Sign Aries in the Year of Chriſt 322, it 
being the firſt Year of the Nicene Council, 46g. 2 from my 
Tables, as follows. 


21 a 


| quit Time 


1 at 1 * don. & ; Fer 
g 4 1 7 x 
* 5 82 1 §. „ 5 
» 7 - | 
—— = — — oo | —— — 


— » —— . ee 4 
Radix 301 9 10. 9 16 6 26 54 40 


20 0 0 9 47 29 48 4 
1111 29 45 40011 29 44 37 


len 20[ 217 51 5B 2 17 $1 4 
7 Hows 44 © 951 9 
» Minutes 355 21168 28 


- — {Mean Mot. 1 28 8 0 9 14 3 
Equat. add 1 32004 
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ers” & But the mean Time of the Vernal Equinox happens 
lich the thus: „ uin 
of the —̃ͤ (U—2u— ä — — 
7 Year: I 4 Longirude Sun, 
Fe: Equal Time | | | 
3 ee nee 
irniſhed J e ESR a. | 
$ kind, Radix 3ot | 9 10 09 10 | 
els in. Years 20 | 06 oo og og 
322, Ut Year 1111 29 45 40 
rom m March 427 >. 9 30 6 

Hours 2 jp O04 56 

Minutes 8 54 
Seconds 3714 2 
1 Sun in Aries, | o O0 o oo | 


— — 


At the beginning of this Chapter I told you, that the Sun 
enter d Aries this Year 1734, Mareh the ↄth day, ) hours, 38 
min. 37 ſec. under the Meridian of London; which is ſooner 
than it did at the time of the Nicene Council by 10 days, 20 
hours, 56 min. 58 ſec. (not regarding the Difference of 
Meridians in this Caſe.) 3 | 
The Julian Year, 365 days, 6 hours, exceeds the Tropical 
* | Year 365 days, 5 hours, 49 min. 2 ſec. 15%, by 10 mia. 57 
e fec. 45/1; therefore to know in what time this will amount 
| to a whole Day, ſay thus: 


| If 100 5)“ 3: 1 Year: : 24h. : 131 T. $3455 equal to 
131 3437 Years? 


—— Here you ſee, that in 1412 Years the time of the Vernal 
.- + {8 Equinox has gone back 10 days, 20 hours, 56 min. 58 ſec. 


þ Rey ſo that if the Julian Year goes on thus, without any Correc- 
1 tion, in Proceſs of time the Sun will come to enter Aries on 
an. Chriſtmas Day: And to know how many Years it will be 
19989] ere it come to be ſo, is made manifeſt from this Work: 
1979 4; 

But 


V4 __Unx48nosecoera, 


$7193 1:02 ach Wear „ rem 5th, 218 
_ Bb 31 +. ug 
eb. 38 
s N . 9 
If C5 141 35695 31 4 Days. | 
— ᷣ——— 
r | 72 cM 
52 542.76 "i 3 
——.— 1 N 
9720. 4106 
1734 add be 
Year of cas 11454 Aben the Sun will enter. Aries upon 
Chriſtmas Day. 


How firangely will che * of the Year be alter '4, to 
whas they are now, if any Perſon were to be aliyę to ſeę it 
Bur if the World endure ſe long, the 1 then living wil 
not know any Alteration ;. becauſe 2 Iteration is made 
gradually, and by little and little; that in an Age the 
Vulgar cannot perceive it. 

if we examine this Time hacks motions of the Sun and 
Moon, we ſhall find it too nib : GO Waves, this 40 n 
our purpoſe well enough. 


Broken, in his Tractatus Paſchalis, Pa ge 5, tells us, that the 
Chriſtian Church have been always ſtudious and ſolicitous, 
as, not only the Biſhops, but the Oecumenical or General 
Councils have diligently preſcribed what time, and Day of 
the Year, with what Rite, and Ceremonies che Holy Feaſt 
of Eaſter ſhould he Celebrared ; that all Controverſies which 
happen'd concerning the ſame ja the Primitive Times, might 
be removed and taken away: Which was accompliſhed. 
the Firſt General Council at Nice, in the Year after Chriſt 
326; che Canons, or Rules of which Council, were, 


Firſt, That the Equinoctial Day ſhould be obſerved 825 
the 21ſt Day of March. 


Secondin, 


Secondly, That the Full Moon happening upon the 21, 
Day of March, or the next Day after, ſhould be counted 
Ihe Full Moon of the Month Niſan (which is part of our 
| arch and April.) i J 


= Thirdly, Thar the Sunday which next followed that ſuc- 
ceeding Full Moon, ſhould be Eqfter-Day ; bur if the 14ch 


Wnext Sunday ſhould be Eefter-Day. 


which there are theſe Reaſons : 


8 Firſt, That there might be ſome Analogy, or Correſpon- 
dency between the Jewiſg and Chriſtian Paſche, or Eafter ; 
put ſo, that the Fewsſp Solemnity might at no time concur 
with the Chriftian Memorial of the Reſurrection of 


r'd, to Mehriſt. 
(lee, BW" _ : 156 
1g wil Secondly, That at no time an Eclipſe of the Sun ſhould be 
made een at the Feaſt of Eafter, as that, which was miraculous, 
ge the ſer the Death of Chriſt, and, contrary to the Courſe of Na- 
2 te, happening at the Full Moon, leſt it might give occaſion 
iy go o the Fews and Infidels to calumniate the Chriſtians. 
rye eee e e 
Now, becauſe our Eaſter can never fall lower than the 
wenty ſecond Day of March, nor higher than the Twenty 
har the h Day of April, I will here ſubjoin a Table of its Limit, 
citous, Bnſwering one Cycle of the Moon. TR | 
eneral F OAE TO | : 
Day of 
y Fealt 
which 
might 
jed by 
Chriſt 


d upon 


condin, 


Uxano'scopim Tg. 


Day of the Moon ſhould happen to be on the Sunday, then the 


And this is the Decree of the ſaid Council of Nies; for 
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Js £ ” Mar * AT K LY Eaſter- Limit. 


6 Limit. Linie 9 
3 — | — 
r 1 1. April 1. 7 . 
(220 ph inf March, 25 | 12 | ee, 4 | 
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| We bis Fe; : A Aprii 32 . Agri! "oY 1 
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„ . 2 7 14S | 

4 8 
It $ 1 y 
'Y 


The: vs: is, Hang: bound W Guden Number f for th 
* right againſt it in this Table is Eaſter. Eimit chat any 
: Fear, and the next Sunday following this Limit is Eau. 
D iy the Fulian' Account. So this Vear 1734, the Golde 
Number is 6 5 againſt which is April 10, Ls 4; th 
N NEXT 7 — after 18 April 14, Eaſter· Day, &c. 

7 Ee Diſcourſe, where I have mentioned, this 

e — eſtabliſhed the Rule for findingis 


-- 4.» 


Ae in which Table, all — Days with no Name 10 
ehem are in April. \ 
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A Tx3L+-to find the Roman Eaſter. 
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40 8 7 S the Lititudes 7 21 f 
'4 all thoſe Places on the Globe, where rhe Rr 22 ty 
* Neo of Solar” . W mary js 
2 ive an Account! of hs chief * 

ple; and to deſertbe the places on the | 
1 will Happen, Whilſt the Shaddw of of, the Moon goes « on 


L's the Earth 


— L ©B $M ret repreſent the Globe 6f he Earth revolhin 


> i 


its Diurnal morion u n the * | 

a. FO. Prep North | ole; bur the 1 

e Pole lietk hid, being turued as math from A 

the he othet fide from wy as Pis on this fide towards us. | 
 Lethbe Hemiſphere of this GlIdbe, ſees in the Schotte, be 

at which is enlighten'd-by the Sun z therefore the Sun wil 


that whi 'and 1 _ on e OUS. H 1 


* Pole 1 is O. | [Pr N 
f ls + And chis may " why roved, ad re fon6d by ant 
RAT Globe; thus: v epr ed by a 


rk the Sun's Place-in the Eclipric, and move the Me 
Had i p tio Horizon mall the Sun's lacs be i e Zenith 
ay It. 
1 — all thoſe Places that are above the Horizon are en 
lighten'd, and thoſe under the Horizon are in Darkneſs. 
The upper Part of the Globe is here repreſented by the Circle 
HSOB, which in Projections of this nature is called the Ho- 
ri on of the Eart s enlighten'd Dick. And the Bigneſs of this 
Disk is to be eſtimated by the Angle under which the Earth 
is ſeen from the Moon, and is of the ſame Quantity with her 
Horizontal Parallax. And P O S is the Axis of the Globe. 
Ic is certain, that it is Noon „ Place of the Earth, 
when the Earth comes to that half of the Circle P @ ©, 
which is here viſible; becauſe the * is in the Mane of it, 


Al 
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by Way of the Center of the Moon's Pe- 


A L repreſen r'of 
; e deſcribing'the Frack B y H, on the Surface of the 
Farth. Tho' the Hemiſphere of the Earth, which is enligh- . 
ten'd by the Sun, and conſequently has Day, be ſuppoſed to 
be raiſed ap above the Surface of the Scheme; yet the Way 
Alis cohceiyed to be gone chro- by the Center of the Pe- 
numbra, on che Plane of the Disk, upon which the ſaid He- 
pee e eee e eee 
£1 Moreover, tho'P © De, LO 2 (the Ecliptic) and Ne O, 
be Circles in the ſaid enligmen'd Hemiſphere, eroſſing one 
another in ©, the point directly under the Sun, they all re- 
preſent che right Lines upon the Disk of the Earth, directly 
under theſe Circles, viz. rhoſe which are the Orthographicat 
project: on of thoſe Circles, when the Eye is fuppoſed in a 
diſtant Point of the Right Line which joyns the Centers of 
TFL // . 
„Ari fris plain, that when the Center of the Moors Penumbra 
Sous is come ro A (namely, when the penumbrous Circle touches 
Gen the Earth's Disk ar O) the Baliple of the Sun will begin to 
„„an [nhabirantar O. Now he that is at O, by the Diurna! 
he, be Revolution of the Earth begins to enter the enlighten'd Hemi- 
m will T ſphere ; that is, the Sun riſes to him. | 
1 Therefore to the Inhabitant of rhe Earth at O, whom, 
rt of any Inhabitant of the Earth the Penumbra reaches, 
the riſing Snn will fixft of all appear to be Eclipſed in its up- 
per or Weſtern Limb. f : Po 
| When the Center of the Penumbra it ſelf comes to the 
Meri- Earth at B, an Inha bitant there ſees the Riſing Sun totally E- 
enub. BY clipſed ; becauſe he is under the Centet of the Penumbra; 
I what is, if the Semidiamerer of the Mon excee = of the 
re en Sun: But if ir doth not, it will be a Central Relipſe, and 
f EE 7 TO Eun 
Circle WE He tha lives at C, ſees the Sun Centrally Eclipſed. in che 
1e Ho- BE Meridian. r ES. 
f this Thoſe that live at : (when che Center of the Penumbra is 
Far come to 4) where the whole Penumbra is involved within 
ch her the Earth's Disk (and this always-happens when the true La- 
lobe. BE titude of the Moon is leſs than the Difference between the 
Zarch, Semidiameter of the Penumbra, and the Semidiameter of 
© ©, he Earth's Disk) will perceive an Eclipfe of the Syn ro end 
of it. «the lower Limb of the riſing Sun. 
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When the Center of the Penumbra come; ta e, the Axis "wha 
I the. Ecliptic, the Sun will be Centrally Eclipſed in the Ca 
the, Nonageſime Degree; and F, the Axis of the Mes Way, for 
is che middle of the Univerſal Eclipſe...» the 

When the Ceater of the "ci RY comes to 8. tak 
the Inhabitants of the Earth at M will perceive: the E. rity 
clipſe of the Sun to begin; as the Sun ſets : For here the hav 
Penumbra doth laſt of all- touch. the Disk, as. it is ready to - 
go out of it. ner. 

And when the. Ds is come o H, the Eud of the 2:18 
Disk, the Spectator, which ar that time is at that Point, ſees ing 
the letting Sun (becauſe being ready to change Day for 42 
Night, he goes our of the * ow the: mend He- 
miſrhere) 1 Eclipſed. 2 h e 


And L, He that, . at 1. receives. the laſt firoks 
of the Moon's Penumbra, ſees the ſetting Sun 28 it were 
contiguous to the Moon in its upper Limb, and the End: of 
the © Eclipſe, both, diere and ee very wh ey 
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ritudes and Longitudes where thoſe Appearances happen, 1 


have purpoſely omitted, then intending: to give a particular 


Trac by ir ſelf 3 which [ ſhall here do in the following man- 


ner. 


And firſt: of all, _ 2 nee obſerve theſe. follow- 
ing Preliminaries. * 


, By * I * Dracepy a; my vines Stem of Aſtro- | 


nomy, you muſt Calculare rhe Times of the General Eclipſe 
for the Meridian of Londex, and delineate the Scheme, to 
ew the Paſſage of the Penumbra over the Earth's Disk 
during the time of the propoſed: Eclipſe, that ſo you may 
have all the Requiſites in readineſs, as N will . e 
on for them in your following Work. 


Secondly, If the true Latitude of FIR Moon at the. equal 
Time of the true Conjunction be leſs than the Sum of the 
Semidiameter of the Earth's Disk and Penumbra, the Sun 
ien will be Eclipſed ſomewhere on the Earth: But if it 
exceed the Semidiameter of the Earth's Disk, there will be 
but one Angle of 8 aA me pe will not be any 
W Total. — : 


+... N a 


» 11 the Px Lache of A FE be leſs. thas the Se- 


midiameter of the Earth's Disk, but more than the 
difference between the Semidiameters of the Earth's 

»Pisk and Penymbra, the Eclipſe will then be Central, 
and there. will be two Angles: of Incidence. 


z. If the rrue Latirade of be Moon be legs PAs rhe dite 


rence between the Semidiameters of the Earth's Di 


and Penumbra, there will be three Angles of Inci- 
dence, and the Eclipſe will be Total, if the Dian Re 
of the Moon exceed the Semidiamerer of the Sup 
ther ways * | 5 


Thirdh, The firſt Angle 1 Incidence is ade at the Sun 


bj mg Axis of the Moon's Orb, and oh a Line drawn from 
$3519) 'N 3 thence 


Ia my — rey of Money, {have ſhewed 1 to 
| Calculate the Times and Quantities of a Solar Eclipſe, both 
for any particular Place on the Globe, and alſo the time of 


the Ceneral Eclipſe, ſhewing there the time the Penumbra 
rakes up in in its Paſſage over the Earth's Disk; but the: La- 


922%%?ſꝰdcſ9:ſſ.!!ů; ? 


Th 
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ence rd Nett che Mbox's Orb in the Oenter of th Penum- 


bra-when it cuts the Cirrumfertnce of the Circle, that is 
irack with the Sum of the Semidiameters of the Barth“ 
- The ſecond Angle of Incidence is made at the Sun, by the 
Axis of the Moon's Way or Orb, and by a Line drawn from 
the Sun to the Center of che Penumbra, when it cuts the 
Barch's Disk. A oF e 5 GMKvY n YO i 
The third Angle of Incidence is made at the Sun, by the 
Axis of the Moon's Way, and by a Line draw from the 


Sun ro meet the Moon's Way in the Center of the Penum 


bra when it cuts the Perimeter of the Circle that is ſwept 
with the Difference of che 8emidiameters of the Earth“ Disk 
and Penumbra. And theſe are all the Vatieties that can 


. Foutthly, That the Angle Orient, or Altitude of the Nona- 
peſime Degree in Projections for this purpoſe; is the Angle 
made by the Axis of the Eclipric, and by a Line drawn 
from the Sun to any Point in the Earth's Disk, where the 
Center of the Penumbra touches ir at any given time. 


And this Angle may be found at all times, by adding or 
ſubtracting the Angle of the Moon's Way, to, or from the 


Angles of Incidences ſeverally, as your own Reaſon will ſoon 
direct, better than a Multitude of Words: For if the Angle 
of rhe Moon's Way lie within the Angle of Incidence, then 
you muſt ſubtract; but if ir lie without, you muſt add. 

And by this Diſcovery which I have made in the Keple- 


of rhe Mov, except when the Center of rhe Pehurmbra is 
Either in the Nonagefime Degree, or Centrally Eelipſed in 


rhe Meridian; and then make rhe Semidiameter of the 


Disk rhe Radius of a Line of Sines on the] Sector; then 
will Oe in all the univerſal Schemes be the Co-Sine of the 
Altirude of the Nonageſime Degree' or Angle Orient; 
and © c the Co-Sines of the Angle Orient, When the Cen- 
ter of the Penumbra is upon the Earrh's Axis; which two 
Analogies you vill find in their proper places. 


Fifthly, The Amplitude of the Path is always that Arch in 
the Horizon of the Disk berween, where the Axis of rhe 
Globe cuts ir, and where a Line drawn from the Sun to the 
Place where the Center of the Penumbra cuts it; which 
may be meaſured on the Chords, if you make the Semidia- 

| e | meter 


WO Method, you have not any occaſion ro find the Latitude 


RE K — 


; 


UAA 102 
meter of the Earth's Disk the Radius of the Chord | af 60® 
tl the Sector. Where note, 2 * 


 Sixthly, If with the Altitude of the e y 
and the Cuſp of the Aſcendant, den, encer the 10 41 — 5. 
Angie Orient, where you find them to meet in the Table, 
is 2 ee of the Place North. But if you cappor find 

out all the Table, then enter with the oppoſire 

bares Aſcending and you will have the Latitude of the . 

We: Da Except in the Polar ale where it is oth 
OUDTIU T 1 


en If the Time at yo be leſs than it. is at pm | i 
Place ſought, then the Place lies to the Eaſt of London ; but 1 
if it be more at London than at the Place ſought, then it lies —_ 
to the Weſt of the Meridian of Longon, „ 


| . Eighthly, Obſeryg.in both methods for finding the Diffe- | 
ngle rence E .ongitude, that you always ſubtract the Right A. 'f 
* ſcenſios of che Medium Cxlj at London from the Right eg | 9 
; the on of the Medium Cel: at the Place. you are ſeeking, and the [t 1 
15 Remainder i is the Difference of Meridians i in the Kepleri an 1 
c method, From the Eaſt, borcow a Circle, if you cannut ſub- 
; tra 
ſoon Alſo in the Flamſtedian method, ſubtract the time of Sun- 
inge rifing, Gc. at London, from the time ax rhe other Place, and * 
then the Remainder is the Difference of Meridians to the Eaſt of 
90 the Meridian of London; but if the Remainder exceed a 
op le- Semicircle, or 180%, then deduct 180“ from it, and the Re- 1 
wade mainder is the Longitude Welt of Landon. 8 
ra is To the Sun-rifing always add 12 Hours, and to he time. 8 
3 of Sun-ſeiting borraw 24 Hours, if Sub:rackion cannot be 4 
then * . 
f rhe Ninthly, When you find the Latitude of the Place by the il | 
1ent ; Keplerian method, the Angle Orient is found, as I have di- Wi 
Cen. I rected'in the Fourth hereof, except when the Center of the 1 
h wo Penumbra is upon the Earth's Axis; and then it muſt be 1 
; done, as you will find in their proper Places. Jl 1 
: Bur at any other time, Ff you would prove my Method of 1 
rch in finding the Angle Orient, as ſhewu in the Fourth hereof; ' Wi 
of 4 then when the Center of the benumbra is at A or r I, SA . 
ch or: muſt be made Radius, by ſay * ay = . | | | | 
nidia- dubiguh 274 N ppb = is 83] * | 


P rr 
n e * tat 8 
3." Nn 


ag.” 
* 
6 


5 * 
5 2 Im. 
* _ » 


0 - © 
i o 4 Ki 5 


S 

* * Poaum 
n bra = OA Ol, 
: * Ys t6 rhe Radius ; © 
So is the Moon's Latitude, 


Va ANoOSCOPI 4. 


4 


the San of the Wa of the Barth 8 Dial and 


To the Co Sine of the Ange Orient, « or Alticude of the 


Nonagefime Degree. 


When the Center of the Nennen is at B or H, then © 3 


a» © H muſt be made Radius. 


And when the Center of 


the Penumbra is at dor G (in Figure 1.) then 84 00 


miuſt be made Radius; that is, 


As the Difference between the Semidienaer of the Pe. | 


numbra and Earth's Disk, 
In to the Radius 8 

So is the N s Eatitufle Werd 3 
To the Co Sine of the Angle Orient at chat Plate. 


Ex P. 
in the- 


In the - Sun's Eclipſe, Fuly - che 4th, 1730 
Scheme, Page 180. the Angle e © d = 39 29/= 


Angle Orient; then ſuppoſe a Perpendicular let fall from's, 
and it will be parallel to Oe; therefore the Angle formed 
thereby ard = co the Angle O43 29, and the Side Og 
is known to be = ro the Difference between the Semidia- 


meter of the Earth's Disk and Penumbra 23' 7+ 
| Now, for the Moon's Latitude when at d. ſay, 


fs ©: 

4 Radius 90 oo 10,000000 
To O 4 1387 3.142076 

Je C. S. L ard 3 29 9.999197 
To Lat.) 1384 3.141272 23 4 
Then for the Angle Orient, 
Ms Semidiameter X = © « 1387, 3.141676 
To Radius — 90 00” 10. oo 
8% Lat. td 1384 3.141136 
Tp C. S. 4 Orient 3 29 9 999060 


Lag, In the Replerian Method, the Latitude of the Place 
is known to be North or South, by the Table of the Angle 


Orient, as directed in the Sixth hereof : But when the La- 


Urude falls withio the Polar Circles, itzis doubrful, 


But 


». » 
* 
, . 
and 
. 
* 
# 
1&4 
* 


1730, 
91 = 
om 1, 
med 


e Od 


dia- 
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Unanosconriai 185. 
But in the Flonfteedian Method, the Place is known to be 


i North-or — . the W 


Path. 


For if the Amplirude of the Patb,be leſs thas 900, he Lai- 
made of che Place is of the ſame Name with the Moon's. Lati- 
tude 3 bur if more than 90", tis of a contrary Name. 


> 


If the Latitude of the Moon exceed rhe e 
me Earth's Disk, the Sus will nor be then Centrally Eelip- 
ſed, neither on the Meridian, nor in the Nonagefime Do- 
gree, Witneſs the Sun's Eclipſe, Juse It, 1722. 


Tenthiy, Theſe things being well underſtood ; $4 | and. alſo 
fu ppoſing the Reader to be well acquainzed with my. Com- 


e, Syſtem of Aftronomy, he may now proceed to the matter 


in hand: And for an Example, 1 ſhall now begin with the 
Eclipſe of che Sun that happen'd the 4th Day of Fur. 1730, 
under the Meridian of Londen, from * ee * a 
Nen Theres f Wes — 0 5 2445 


- 86 Uzranoscor 1 40 


"The Time of the the true ConjunBion of the Sus and Moon, 
— to the . in my — Rands thus: E 
be 


. 


11 5 Mor. 7 
— — 


Anno 1730 | 
Ju y 3 
Hours 16 


Miames 59 5 
3 21 45 3800 


Mean Motion 
Equation ſub. 


Sun's tru. place 
— — — 


Eq. Time tr. o 


N Ci 


1 
outs 16 


Miautes 59 


Seconds 40 


Mean Motion 

1 Equat. add 
Moon Equated 
2 Equat. ſub. 
Moon Equated 
3 Equat. ſub. 
Loon Equated 
4 Equat. ſab. 
) in her Orb 
Node ſub. 
Arg. Lat. 
Tr. Lt. D N. D. 
Reduct. add 


2 
D. 


— . 2823 


Longir. I — 


7 19 14 12 2 16 27 10 


77 24 a7 24 
8 47 03 


N 


3 23 29 35 


1 32⁰ 


2 22 


* 
4 


20 89 7 ; 


\ 4 | * 4); 

wp! 
3 2 24 I FAM * 0 . I ö NE . "> A , \ 

5 — — — 


2213 


3 23 29 35|— 
2 5213 


3 23 31 10 


7 


— 4 37 38 _ 21 4 38 


— — 


e 


3 23 31 0313 


—<=-44 car 3 


0 _ = 


3 22 17 0310 
9 26 31 1100 


15 25 45 52 


— 49 


Eccentricity-- 
Mean Anom. o 
1 4 laclin. of Lim }-ir 


10 2 29 
2=5 1 142 


Ecliptic Place 


Jl 


3 22 18 7iSiwple Larir. | 


ncrement — | 3 


n Mor. 32©02721LL341 
To 1 Hour, or 60 o ©; 
6-4 7561] Tru Latitude N, D. 


$0 Reduc. add 


11 | 


To Time un. 234 4 


2 Exceſs _ 
Proportional Part add 1 5 


0 7 
22 49 


„e, 


757 


= The Requiſtes being ne carving 0 ** Wale 
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17 be ſet down thus: . „ * Ay 
_— Equal Time 4 true & at 11 * Fuly TY 3 vo 4 40 
43 WF Equation of Time ſub, | +: „ +77 
Lag Apparent Time in the Moon's Sth... 316 54.24 
21 Time of Reduction ſub. and add 2 21 

C1 Apparent Time Ecliptic Cohjuntion 16 .524 3 

of the Middle — 16 56 45 
True Latitude of the Moon N. D. 12 49 
Dif, Horiz. Parallax of © and) =Semid. * Diek 53 49 
Semidiameter of the Sun — — 15 5% 
Semidiameter of the Moon — — I4 51 
Sum is Semid. of che Penumbra, add and fub. - 30/42 
Sum of the Semid. of the Earth's Disk — Penumb. 84 31 
Difference L — — 43. 2 


Here the Sum being more chan the Moon's Latitude, proves 
in Eclipſe ; and the Difference being more than the Moon's 
Latitude, proves, the Penambra will all fall within the Earth's 
Disk, and that there are Nr te of Incidence. "oF 


'niwiovlvaloativloewsus] |, 


a 7 n 
Angle of 5 s Orb * the raue =ex O 5 45 6 
Sun's Declinarion North 24 38 
Inclin. Axis Earth, and Axis Ecliptic Lee 9 22.9 
Firſt J of Incidence =fOA=fDl. = N 1894. 0 
Mo:ion of half Duration = Af = f Il — 4833” 84 23 

Time of half Duration ſub. and add 25% 33 
Second L of Incidence = OB H 64 55 0 
Motion of half Duration of Centr Ecl.=Bf=f 4% 44 
mie of half Duration Cearr. Ecliple ſub. and add 1 46 56 
9 hicd J of Incidence = Od _ 9 14 0 
I Motion from d to f 223” „„ 
4 The Time ſub. and add eo. 8 9 
; Angle of Direction LfS Nat SR. 2 
Diſtance in the Earth's 4xis = © © 2 23 38 
Motion from C ro f 6 10 
7 Time the Penumbra is paſſing from C — 57 ſub. 12 32 
6 Diſt, of Center of Penumora in Axis of Ecl.=Oe1376" 22 56 
) Motion from e to f 109“ 1 49 
Time the nn. is moving from eto F ſub, 3 59 


Now, 


Oo 


leat Syſtem of 


Now, 3 17, Page 411, of my Co 
Aſtronomy, project the Z 28 in Page 180. 


Tbe cutermoſt Circle is drawn with the Sum of the Disk 
and Penumbra; - the nem, with the Semidiamerer of the 
Kereh's Disk ; and the innermoſt, with the Difference of the 
Penumbra and Disk, all upon the Center ©. 


Note, The Elevation of the Pole above the Plane of the 
Disk is always equal to the Declination'of the Sun. 
This yow may prove by a Globe: For, my the "Sun's 
Place i into the Zenith, and then the enligbten d 
juſt ſo much elevared as is the Sun's Declination-. 


Now, accordi ing to the Doctrine of my fore-cired Book, 
I have found at London, * the 


aan 


W 0 at 8 K 150 3 3 13 38 & 
Central Eclipſe *. at B 15 9 49 
Meridional Sun Centrally. Eclipſed C. 15 43 13 
Eclipſe ends Ac Sun- -rifing =>. | wc 5 16 48 36 
Nonageſime Sun Cenrrally Eclipſed e 1 $2 3 
Middle of rhe Eclipſe F-- 85 2:44 ab $6.48 
Eclipſe be gias at Sun ſerring M 1 3 TR & 3 4 54 
Central Eclipſe ends H ar -Sun-ſerting - 18 43 41- 
End of. the Eclipie at O Sund ſettin 5 35 23 
After che Penumbra has continu d in paſt 1 55 0 | 
; over — "4 5 37. þ J 
— — — — 3 wy . — . — — 


. 70 and che Place 0 on the Globe, e the Sun 1 
ſeen to begin to be Eclipſed at his Riſing: The 288 of s 


the Penumbra i is then at A. 
1 « By the Keplerian Method. : 


s oxzx. 


ole will we 


INE 


OPE- 


PRES TIP 4 

| 1% b. „ 1 | | 

Apparent Tithe at London when the Penumbra . ii 

| i firſt touches the Disk, 3 13 5B 2 111 
Equation of Time add — — 1. A" 
Equal Time \— — -: 43 1 T9 
Sun's Place then by my Tables | S 22 10 ; 
Sun's Right Aſcenſion — 112 57 '© 
Apparent Time from Noon add _ 209 3 45 
Sum, is the Right Aſcenſion Mid- Heaven 223 28 45 
Sun's Declination Nortn 21 39 „ 
For the Angle _—_ | 
Firſt wy of kacken =L Of 74 26 © 
Angle of the Moon's Way = Oe (ub. 5 45 ©>- 
Remains Angle Orient = LOC 6835 0 


7 = * 
r 
„1 — 


1% 
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— WW. x7 * 1 A 3 „ 
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EFF ˙—Q . ] ⁰‚Y . n ¶ •?:! V 
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Enter the Table at the End hereof with the Sun's Place 
G22* 10t3z” ; for it is the Cuſp of the Aſcendant; and 


ſeek in the ſame Line WV 2 


jou find the Altitude of 
the Nona geſime Degree, 
which is the ſame with = 
the Angle Orient 689 33% b 
and it will give the La- 
titude of the Place North 
280 22': Or, by Trigo- 
nomerrical Calculation, 0 
in the adjacent Diagram, 
Eœ a, is the Equinoc- 8 
tal, S &, a. Parr of the 
Ecli tic, Ra is a Per- re: 
pendicular let fall upon 
* Angular Point, and cuning the Horizon at Right Angles 


155 nA ee 


HO 144 0 


As Ct. LS R Orient 1 33 68.593542 


wy Radips +; 90 o 10. ooo O Fi A 
8755 S = Lopgirade 6400 Wins," © ; SH 
ZLEgR — OW US 17 | 


1 ben don 
SSR ee 1 3. 2 , S 18 
LA.. North . | dr 9676853 1 


Note, This laſt Anal gives the. Go Sine of the An- 
gle = & R, which is the E ene che Equator. There- * 
fore eczule the Co Sine of cha Co Sine is equal to the Sine, the 80 
Lb in the r Work alway lay, To the Lune of "ve the P. 
MS. 5 7 "S©&O & 119120 9140 195 e 18 and th 
{LIM . all the 
$251 Fon the 3 of Longirade. vi; 1971.5 titude 
rok | 8 S103 16 td 943-22 3! £30212 45 4 
Pub * 1 Hh of : * = F999 7 30 
As Radius 90 od. - 40000080 {- 11 
— t. Latitude Norah 28 22 ,p re 
N Deehoion N North 21 39 +9.598722.. 
1. K ſc. Diff. ſnb. 12 23 9,33% ö 
Suat . nme d 3: bo: 
WOE 10 10% t to + 
— ; Wks, oer yd O 
4. NMI. cen e 8 3e 
7m rape 2 „„ een 


4 


by 


=o | 
R. A. 


ö Which place ls, upon rhe Globe, fear de wen . of 8 1 


we Por an y Gulf 8 , foqu | 161821505] MCenrat 


* 
1 . * > * 
* Ws a K 6 ; 
1 « TY 4 24 . 5 2 | « i #** ” . e. 7 —_ = .£% a * 34 
SS 1 = * 5 i 8 11880 70 6 Y 5.4 7 > + &S w- Fx 
4 . Ws 4 ® a 5 . 


1. Ss he Flamſteedien Method, 


OPE- 


b 


ä 
7 


o ˙nα A2 1 us 


Firſt Aiiple"of Incidence. k 4? fy 1 | 
Angle of: Direction FO C 1 11 a a 
N of the Path C 2 L 5 5 tho 1 

13 * 7 AY v | * „ 71 1 wil 
1 Rating® — — 90 00. deo 4 8 


Li C. S. Fun 8 Declin. North 1. 330 $3 2.346 9.96 68228 7 3 75 
S., Atnplicude of the Patt 52 13 1 A 
Lan. of the Place . 2 7 916778 2 . 


n bs 1. Note, Draw the Arch of d bs Greer Circle PO, and 
you will have the Rightia Spheriq Triangle PSO, in 
which are given. SO, the Amplitude of the Path 3599 13 


the — 9 8 ro or ls is the Sun's Diſtance from 
the Pole) cb nd PO, omtplement of the Latitude; 


and thefefore becaule a Cs Sine falts upon a Co Sine: An 
all the following Work I 8 ſay, To the Ys of the Ix 
titude of the Place. | en FUL? «CIR 


” 4 1 gy «fe Blitheabe of Merlin. 2 
E 94. 2A 4 36, o . 8 2 
| Ye. 1 * ering, 49 32 
ay 52, 5 | 7 6 0 O 
„ N 28 
. 2 os 


J eee - 
* 1 1 
k 2 <4 &'s 
* « 
* d 
* #4 
* : I 5 * 
As 3 * % 7 
a * , — * 
A 


To find the Place B on the cle, where the Sun is 


Cenrally Eclipſed. 
1. By the Xeplerien Method. 


* oO” __ 
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1 
Is | 
x 
ef, 
ji 
1 
Y 
{Li 
if 
11 
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- - " 
_ -_ — 292 — 
— — 2 _- __—_ - — —ũ——ä • !Q—— — 


nne 


OPERA THOR. 


\ 


T3 ws: Ne: 1 

A ent © Time at ele when the Cemcal'} 1 
We Eclipſe begins y 5 # * 15 2 6 
" Equation of Time add  ” ke Sram x 
Time „6 3 : "3 15-15 } 
Sun's true Place. „ 12 15 
Sun's Right Aſcenſion 1 4 K 59 0 


| Apparent Time from, OY Gf, | wor 427 27 Ty As 
Sum is the Right nn N 341 26 1 7. 
Sun's N nega | 21 19 0 So 
bns . 55 Cw 1 7 To 


"903 ; 4 Jig Ii: 
9 * & 


1 Second a got lacidence — 5720 85 e 35 4" 


. 2 WHILE F 220 LE 7 WOHD! 390 : 
| 1 the $A Wien a "4 49, 93 So. 


With this, and the Sun's Place in che Aſcendant, Sa - Sun 
2 Degrees, 12 Minutes, 25 Nen 
Ke Seconds. Enter the Tri: 
3 and wn = yon "find Ri. 
them both to meer, wil Diff 

on the Head of the T. 
0 dle be the Latitude of 
the Place North 36 De. 


2 30 Minutes. 


— 


N RoAg20254C0,Þ &. {293 


Or, by Calculation, 


\ 65 oO 7 


. As C. . A N Orient 39 10 9.719908 
| To'Radius , vo ra - .- - 904100 10.00% 


80 C.. G — f 67 3 9.3770 
Jo tte GR 5 34 10% | 
Add / © 4 S . 23 29 e 
; Z = C AR — 81 f 9 oF 1:15” 


\ As 8. 2 S R . 57 40 Co Ar. 0073169 | 
To S. L R ð 1 '9 9.99%. M 
Sa C. S. £ S R 39 10 9.09730 " 
To 8. rl North 36 30 9.777697 


9+ For the Difference ve Loogirade, 


—.— 3 
- Om ener 


: . 
1 LETT! 28 25 + a2 X 9.9 . 


355 af 

* Fr ts Radius GA 9: 196 0% -10.000000 

— To +. of Latit. North. - E Fr 9.874481 

d So t. O Declin, North 2: 39 9.98722 

Jes Aſc. Diff. —1.14 STE 

„ n Suns R. Aſcenſion. -, 11359 2 „„ 

2 e e 
| Boater in heres) Nl 

Oriem, Rem. R. A. MC: &i 41 A gh 3602 8 1 — | . i 

du find Ri. A. M. C. at nn 341 26 15 ſub... Sets e | 


er, will Dil dS Eat „ 35 4 48: of London.” \ 
x BF eee. 3 


. d . ; 
b » +. 
| 1 
5. A OE oO: p 9. K T.I * N. „„ 
— CH 871 E 441 L. IIS 211 
* 


IF x3. 33 % $% 2 1# I 


v3 7 , ni 103 gfe! 74 
Rech Anz e dof Incidence = # 8 1 15 64 5 5 75 t * 
e of Diretion = 7 OC Uh. 15.59, - | 


—— 


Net A Ktiplirade of the Path = "LS as 40 48 


* If from P you draw a great Elrcle to B. that i 65 
the Diſtance of the Zenith of the Place from the Pole ; and 
to ind ã you have given bebotee . Nad % 


it 4314 3:1] 10 19413 4 9651 1 DINTR T7 IS: 1131831 21433 2h n Arn 


0r 4430 | 0 Then ; 


174 | Vnanes onA. 


5 
5 Then fa, C7 Gf 
| ** 6 * a * 
As Radius a> 2 ow 90 00 10.000000 
To G S. O Decli nation 21 39 9.968228 
So Co S. Amplitude of the A. 49 48 9.809868 


To S. Latitude of the Rae North 56 32 2 Ae 


i 9 % 
For che Difference of Meridian: : * 
AſcenFonal Diff 1 18 reduc'd Ine i is 1 9 12 TY 
From 102 — ah 1. 0 Oo 
„ee is; Ann Sen 4K © 
Time then ar London ſub. 3 9 49 


Difference of Meridians Eaſt 1040 59 


Which reduc d into Degrees, are 250 14 45”, as before, 
Which Place falls on the Globe near the Eaſtern Coaſt of the 
* of 3 in the * Seu. ms PO 


— 8 2 — r 
3. To nd the — 0 on e Globe; where ; the San ! is 
central e in the Meridiny. 4 1 
0 P K K A 4 1 I 0) N. 
aA EQ 5&6 ht . 
Apparent Time ir 2. 1750, 3 © 3 16 43 13 
Equarion of Time add — 1 5 16 
Sun's Rig br Aſcenſion © 3 i 
Apparent Time from Noon add. 2230 48 15 
Sum is the K. A. M. Cæli ar London F 
eee . T 0 
bus ; 9100 1011 22815 x fi 7 


Now, — we can and as Latinide 1 he Place, we 
_ ſind the neareſt Diſtance W the Center of the Penum- 


AT brs 
5 


As | 
To 1 
So C 
| To 


N 


As S 
To ! 
So M 
To ( 


M; 
and t 
Sines 
or Al 
25” 
Non? 
culati 


No 
given 
- now 

is Ri 
Mid. r 
by the 
11 
(which 

The 
to it, a 
place ſ 
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bra on the Axis of the Globe to the Eclipiic, which is the 
ſame with the Moon's Latitude then, = R C. 

Therefore in Figure 1, let fall che Perpendicular e R ;, 
and becauſe ir is parallel to eO. the Angle ©cR is 
known to be equal to rhe Angle e Oe, the laclination of 
the two Axes 9 22. and the Diſtance in the Axis of the 


| Globe Oc is known . to find e R the Moon's Lati- 


trade, 

© , 
As Radius | 90 00 10.000000 
To the Diſtance in the Fir „ 3.151676 
n | 9 22 9.994 
To e R, the Moon's Latirude 1399 2.44787 


Now for rhe Altitude of che Nonagefime Degree. 


As Semidiameter of Earth's Disk = © B - 3229 3. 104068 


To Radius — — 
So Moon's Latitude R 1399 3.145847 
To C.S. Altit. Nonageſime Degree 64 19 9.636779 


Make © R the Radius of a Line of Sines on the Sector, 


90 OO 10. 00000 


and take e R in your Compaſſes, and apply it to the Line of 


Sines, ſhall give the Sine-Complement of the Angle Orient, 
or Altitude of the Nonageſime Degree, which in this caſe is 
25? 417, whole Complement i is 64" 19, the Altitude of the 


Nonageſime Degree ſought, and is rhe n with the Cal- 
culation. 


Now! you are to able, chak the Place of the Sun at the 
given rime, is alſo the Cuſp of the Medium Cæli; becauſe he 
is now upon the Meridian of the enquired Place: Therefore 
his Right Aſcenſio on 114? 5, is alſo the Right Aſcenſion of the 
Mid-Heaven: To which we muſt fiad the Meridian Angle, 


by the 29th Problem of my Compleat Syſtem of Aſtronomy, and 
by Problem 33, the Diftance of rhe Sun, or Mid Heaven 
(which is all one) from the Nonageſime Degree. . 

Then having found the Nonageſime Degree, add 3 Signs 
to it, and you will have the Cuſp of the Aſcendant at che 
place ſought. 


See all che, Work 1 in its O as follows. 


Or For 


196 . UnzanOSCOPIA 


4 ; For the Meridian dngle 6. 

: „ IE a | | af " 1 017 „ 
75 adivs —,. — 9 _ 10.000000 
To, ;Obli liquiry 8 my Elione : 23 N «2090403 
1 S. — Angle 80 39 9.2 11138 


For Diſt. Mid- Heaven from Nonageſime Degree. 


Ra ius : : is. al 
e Nagle Degree © 22 15 "as 9-4 


eridian 4 le 80 39 P 5216, 


3 


1 


. Dil. M. C. : onag. Degr. 4 33 8.89 


N TE * 


"REM by if Senza, 
menten Aren It add 


- This Diſtance thus found to, or from, che Fun's lace, 
gives the Nonageſime Degree at the Place required: 


3 OPERATION. 
Sup i in the Mid-Heaven SY 3 8 22 16 36 
Dit, of it from che Nonageſime Degr. ſub. . 12 
Nonageſime Degree 3 17 43 36 
Add —— 3 OO 00 00 | 
Calp of che dſcondant at the Place Gught | 97 en 7 R.A 
Now, fe for the Latirade. of1 chat buce. . 5 : 
_ 5 {rh 
1 Ct. E. R 1 a Lol 64 19, 9. its 
ee 10. 000000 
So C. S. 2 M FFC oy 
1 ci. AR IP a cl 00 e 
3F 1166.5 Sg ' 4 


K A. *. mai 
Angle m & + 23 29 
Angle R & & 50 17 


r . ⁰ ² ¹ ww ˙ mä oor tne 


5409 
2729 


 Urangscotla, 


| OT... | 
As S L Rm 286 48 Co Ar. 0.345941 
To S. L RS 50 17 9.886047 
So C. S. Rm 64 19 9.636886 
To S. Latitude North 47 40 9.868874 


Bur if che Latitude of the Place be South, and the Sun 


50 FSAMaAn add the Diſtance of the Sun in the 
meV X Y & fub. S Meridian, from the Nonage- 


fime Degree, to, or from the Sun's Place, gives the Place of 


the Nonageſime Degree, 8 


For the Longitude of that Place. 
8 COD 


RA. MC. 114 5 o to the Sun's R. A. 
Right Aſc. M. C. 4 53 15 at London: 


Diff. Longit. 109 11 45 to the Eaſt of London. 


. . ²˙¹ wn. ²˙¹ m —uQA di PR oY « 


1. By the Flamſteedion Method. 


OPERATION. 


As the Semidiameter of ©'s Disk 3229", 3.509068 


To Radius — — 90 oof 10.000000 
So Diſt. in the Earth's Axis 1418 3-151697 
To S. Diſt. © in Merid. a Vertex 26 3 9.642629 
Sun's Declination add 21 38 


Sum is the Latitude of che Place 47 41 North. 


For the Difference of Meridians. © 


Lf h. 5 2; 
The Time is there Noon = 24 O0 oo 


Time at London ſub. 16 43 13 


Difference of Meridians 
Which reduced, is 1091145“ to the Eaſt of Londen, | This 
lace falls on the Globe in Great W 15 


ann 
—— 


— 1" 2 * —_ 4 
* 8 — 


2 1 > * — — 
— tn 


4. To find the place 170 on the Globe; 5 1 is, where the 
Center of the Penumbra is, when thoſe chat live at t, ſee the 
Eclipſe end at Sun riling. | 


1. By the Keplerign Method. 
OPERATION. 


. h. ll ” 

Apparent Time at London, Fuly 3 16 43 36 

Equation of Time add 5 16 

un Time | 16 53 52 

Syp's Place then by my Tables S 22 16 50 

: Right Aſcenſion | 114 5 09 
Apparent 


arent 
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| k. @ © 
Apparent Time from Noon add _ 252 , 9.,,00 
Sun, is the R. A. M. Cals * 6 14 © 00 
Sun's Declination North 21 38 oo 


| For the Angle Orient. 
3 2 | | | 0 
Third Angle of Incidence = f © 4 0 
Angle of the Moon's Way Oe ſub. "4 
Remains / Orient d 3 


Or thus, for its Complement. 


From the L RS f, chat is, 90* + £ J's Way e 45 


Sub. the F Od the 3d L of Incidence, =_—_ 
Remains the J R OA | 86 31 


Now, with the Sun's Place Cancer 229 16' 500, being the 
Cuſp of the Aſcendant, and the Angle Orient 39 29 enter 


the following Tables: But becauſe they cannot be found to 


anſwer therein, is a proof that the Latitude of the Place is 
within the Artic Circle. N 4 — 


Or, by Trigonometrical Calculation. 


UA er 


* 0 
OW {| 
. 
b e 1 ; F# & % * 
3 F 7 1 2 i % 4 4 fy ty 
OPERATION. A deubtful Caſe-. 
+ « . 0 . Q 4 ＋ 8 
. 4 * 8 l 3 a 1 * 1 2 1 
1 6 « 3 . 1 
* 1 0 5 3 © $8 FF * 2 


e. CRS Y Olen 3 29 11215592 
To Radius 90 00 10. ooo 
So CS. J & 3 967 43. 578853 
To C. e. 3 88 41 8.363261 | 
From 180 00 9 
"ERYS. 91 19 
Sub. . œ S 23 29 
2 LRV 67 50 
As S. R. 7 S 88 41 Co Ar. o. ooo 115 
To S. . R, Ve 67 50 9.9666 52 
So C. S. C RS L Orient 3 29 9999197 
To S. Lat. North 67 37 9.965965 
Now ſay, 
0 7 
As Radius 90 09 /5 10.,000000 | 
To t. Lat. North 67 3 10.38 5282 
So c. O Decl. North 21 38 9.598354 
To S. A. Differ. 74 22 9.983636 


Wie wa 
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BY 8 S = 6 
For the Difference of Longitude. 

j l 0 a 7 } * e7 4 Fl = * 0 3 33 = - 

; g | = 4 * 


Bun Right . rigs 5  * 130197 
Aſcen. Difference ſub. 74 22 
X Ob. Aſcen. Aſcendant 39 43 4's 360 399 i 


Syb. 990 og 
Rem. R A. M. C. i ah 309 43 
RA. M. Cæli at 3 — 14. 
Diff. Longit. Eaft of Londen 203 29 Weſt 365 317 


2. By the u. Method. 
0 P E R A T 1 0 N. 


By ſ 


Angle of 2 = fOc 151 1; 
Third Angle of Incidence=f@d 9 14 ub. 


11 
z 


Amplitude of the Path = & s 9 

As Radius . | 90 00 Io. oosooo 

To C. S. Sun's Declination 2 38 9.968278 

So C.S. Amplitude of the Path 5 53 9.997706 : b | 
To S. Latitude North ' 67 37 9$-9659%g 7 4 


For the Difference of Meridians. 


8 he al 1 5 

Aſc, Diff. 740 22 in Time is 4 57 28 ſub; | 

From — 6 OO '00 # 

Sun riſes at 13 2 32 ＋ 24 hours. 1 
Time at London 16 48 36 


em. Diff. Meridians Eaſt 20 13 56 


Which reduced into Degrees, are 3039 29/ : Which Place 
falls on the Globe in the unknown North Sea beyond Hud- 
ſon's Bay. This is the moſt Weſterly of all where the E- 


clipſe is ſeen. 


UA * 68s Co Þ 1 As | 


n — ti. 


« 
8 
21777 - — 
* * . 
8 2 
; : 1 


4 To find the * e on hs: Globe eee the Sun i; 


Cenrally Eclipſed inthe Nonageſime Degree. 
I, By the n. Method. 


OPERATION. 


4 
A2 
5 


436] 85 3 


Apparent Time at Londen, 1736, July 3 16 52 3 
Equarion of Time ads | 5 16 

| Time — / 31657 tg 
Sun's place then  =r S 22 16 57 
Sun's Right Aſcenſion + — $14 5 o 
Apparent Time from Noon add 253 O 45 
Sum is the R 4. M. Cæli at London 7 5 45 
Suns Declination North l 938 0 
I's Lat. Dit in Axis Ecl. Oe nearly 1576 1:23 36 

Now ſay, 

As the Semid. of O $ Disk 3229/1 3. 509068 
To Radius —— 909 oo 10,000000 
So Moon's Lat. Oe | 1376- 3.138618 
To C.S. Alt, Nonageſ. Degr. 64 47 9.629550 


Sun's Place Alt. Nonag. 35-22 16 57% 
Add 3 00 Oo oo 


Sum, is Cuſp of Aſcend. 5 22 16 57 


With this Aſcendant Libra 220 16 5711, and the Angle O. 
rient enter the Table following, and they will give the Lati - 


rude of the place North 460 by . 
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— | o, by Calculation. 
n 1 "805k 2 


; 
16 1 
7 

0 
{5 
6 | 4: C.t. |. RM A Orient 9.672947 

To Radius 10,.000000 
§o C. S. & Mt, Longitude 9.966292 
Jo Ct. L Ream 10.295545 
Add L R M A | 
ZIL. Rae. 
4 | 
As S. LR œ 26 58 Co Ar. 0.343449 | | 
To S. LR n lu 50 27 90887093 | 
80 C. S. RMA 64 47 9.629453 | 
To S. Latitude Nor. 46 2 9.859995 ä | 
O- 
Lati- Now you melt find the Declination of the Cabs of the A-. 
ſcendant. 
As Radius — 90 00 10. 00000 li 
Jo S. Obliquity 23 29 9.600409 
S0 S. Longirude in Libre 22 17 9.578853 
To S. Declination South 8 41 9.179263 


| 
8 | = | | 


__ 
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For the Right Aſcenſion of; the Aſcendant. N 
8 © * | the 
As Radius — 90 00 10.000000 ther 
To C. S. Obliquity 22 29 9.962453 
S. Longirude in Libra 22 17 9.612561 
To #. R. A. à Libta 2 36. 9.575014 
180 oo 


200 36 RA. Aſcendant. 


For the Aſcenſional Difference. 
"= 


As Radius 90-00,  10,000000 
Toe. Latitude North 46 25- 10.021485 
So t. Declinat. South 8 41 9.183907 
— . DI,  * 914 9.205392 
R. A. of Aſcend add 200 36 N 
Z Obl. Aſc. Aſcendanr- 209 50 
Sub. 90 oo 
R Alc. Med. Cæli 119 30 
ſcen at London "7 2 45 | | 
Pu Long. Eaſt of London 112 44 15 3 he's 
| To s 
2, By the Flampeedian. Method. 80 4. 
The 1 Arch muſt be taken from the Sgn's Diſtance an g 
ſrom the ſame pole that the Moor i is next ufito ; 2-5." If the Gi 


Moon hath North Latitude, take it from the Sun's Diſtance redu- 


17 m the North Pole: If the Moon hach Sou Latitude, L . font 
it from the 858 Diftance from the South * ; and the 13Y 
mainder is the Fifth Arch. „ of 1 


OP E RAT I O.N. 


As Semid. ofthe bach Dik 3229“ 3-509065 | 
2 Radius | 90 ,'09.  19,000090 
So Diſt. Oe in A1 af] Ecliptic 1376 3.13861 
1 S. Azim. between O & Vertex 25 13 9.629550 


bis Compl. 64 4) is the Altit. Nonageſ. 


Note, 


ſtance 
If the 
ſtance 
„ take 
e Re: 


Note, 


VA 88. 


Nate. If the Diſtance of © from the Vertex be leſs than 


rhe 2, then the OO is to the North; w. 
therwile, to the South of the Vertex. 

5 8 | . 1 Eo 7 

As 3 1 90 00 10.06000b 


To C.S. Inclin. Axis Globe and — 9 22 9.9947 
So t. O Diſt. à Vertex in the Nonageſſ. 25 13 9.672947 
To r. of the Fourth Arch ſub. 24 55 9.667118 
Sun's Dift. from 71 an hoe 68 22 


* the Fifth 9 45 27 
5 Nee yr 12550 
5 1 01 1 125 o * 
| s. che Fourth Arch 24 55 Co Ar, ego 
| 8. he Fifth LEY. 3 9.860921 
50 C 'S Dif. a Vertex 25 13 "9.936566 
o S. Lat. North e e 


For the Difference of Media. | 


8 
As S. Fifth Arch — 43 27 co Ar. 0.162588 
To S. the Fourth 24 IF” 9.624591 
So t. Inclin. of the two Are : '9 "Ex. 9.217356 
To t. Hour a Nook 7 1 in ' Noni. 5 wr 6 "EINE 


Given Time is 6 h. 52' 2 af hende = 7h.7” $7” A 
reduced into Degrees, are, 1068 59 157 ; added - the Hour 
from Noon in the Nondpefime Degree 59 46", makes 11 
4555 Which is the Dlfference of Lingitud&ro vie Baft 
of London ; which Place falls on, the lobe in Cent Tata. 


< - 
TSS SIT 2 : +{@f } 
- 06 4 # $4 1 * £ _— 


UxanoscoÞia; 


4 - o 8 
8 3 1 2 L 11 13 all © 4a 
1 — ny — 
— - — 
3 * * * 7 * * R 


6. To find the Place M on the Globe, where * Belp 
is ſeen to begin at e and the Center of the be- 


numbra i is then ar G. 5 
1. By che Keplerien Method. 


"OPERATION. 


Apparent Time at Lenden, 1739, Fuby 
Equarion of Time add 


7 YE -» 


Equal Time — 953 | 10 10 
Sun's Place then. SG 22 17 28 
Sun's Right Alcenſion — r 
Apparenc Time from Noon add 256 13 30 
Sum is the R 4. M. Cæli at * : 10'19 30 
Sun's Declination North = '21 38 0 


For the An gle Orienr. 


Third Angle of Incidence OG 9 Is - 
Angle of the Moon's Way add FOe 5 355 
Z, is the Angle Orient = G © 1 14 MA 


Sun's Place and Setting 15 9 229 x7 e 3 22 I A- 
„ DAPL is N 22? 17 3 | LY os 


Enter the Table of the Angle Orient with 14˙ 59% and the 
Aſcendant-v$ 220 17 Cert and e * I: give the s Laricude of 


rhe Place North 57 53”. . ald digg : mol 
Or, by Calculation. 
\ o E 
As C.. L œ NV Orient 14 59 10.572453 
To Radius — 90 00 10,000008 
Sd C. f. vs 7 Longirude 67 42 9.578853. 
Jo Ce. L VV R 84 12 9.006400 
Sub. L V Y a e 23 29 
Remains the = E R 60 43 


As 8. 


80 C. 
To S. 


Is Ra 


To t. 
So t. ( 
To S. 

Jun 8 | 


Obl. I 


R. A. 
R. A. 
Di I 


d che 


45 S. LW IR 
Jo S. C N R 


So C. S. L V8 7 


To S. Latitude North | 
For the Difference of Longitude. 


A Rating = 
To t. Latitude North 


So t. © Declin. North 
To S. A. Difference 


Obl. Deſc, Deſcend. 
Add 


R. A. M. Cels 
R. A. M. Cæli at London 


Diff —_ Eaſt 


> £ NR 


-— 


" Unxanoscovra 


P_ „ 

84 12 Co Ar. 0.002229 
60 43 9.940622 
24 40 9.984977 
N 9.927828 


0 F 
\. $753 10.202245 
2 38 8.398355 


39 11 3.800399 
Sun's Right Aſcenſion add . 


232 57 30 from Londen 


1 
* 
11 
1 + 
3 Tr LOT 
5 8 i 
>, 
|; 95 : 
* ' 


153 17, 
9o o 
242 17 o 
10 19 30 


* — 


r 
; 
* a 


1 the Hi Method. 


O ph RA 110 N. 1 
7 o , . An 
The third Angle of dea An; 
Angle of Diredidh Leſs. 2; 7 . 
Z, is the * of rhe * 24 21 5 wt 
As Radius \ 90 60 10.000000 > 
To CoS. © "FA * 21 38 9.968218 
So CS. Amplitude of che Path. — 21 9.959539 
To S. Latitude North — 17 43 9.927817 
Aſcen. Difference in Time is 2 " 44” 
Add — — 
Time of Sun: E Eo 8 36 + 24 Hour, 
Time at Lon x 2 17 4 34 yy TY 
Difference of RB extdlans' 3 11 15 


Which reduxed into Degrees and Minutes, 4 | FLY 51 
300 to the Eaft of London, as before. 


i This is the moſt Eaſterly ** all where, rhe Eclipſe wa 
| ſeen. 


* 


n 2 


»i»„ü( 
—— cc 8 


ono! 5 7 re : — 


To 8 che place on the Globe, e 7 is 
Centrally Eclipfed at his n 3 ay Bak of übe Pe 


— 


numbra is then at H. a n . 
I by the Keplerien Meitiod.” «bas: * un pf 
o ox. 4 0 ory . 
ene ! de ert Nd 119004 !. 
D. "3 f 
Apparent Time at London 1730, 1 2 | 3 18 4341 
Equation of Time add | 5 16 
Equal Time — | 3 18 48 57 
Sun's Place p — & 22 21 24 
Sun's Right Aſcenfion — 114 9 0 
Sr Time from Noon add - 280 55 15 
vin, Is rhe Right Aſcenſion M. Cals at London 35 415 


Sun's Declination North 21 1 0 
| Pot 


,000000 
96820 
95953 
92781 


Hour 


a1 1 


' - 


Us NAOSCO?P I As 


For the Angle Orient. 
5 


Second Angle of Incidence H © f „ 
Angle of the Moon's Way add FO 1 


Angle Orient H SOe 70 40 


With this Angle, and the Sun's oppoſite Place v$ 24% 21 
24” (ir being now the Cuſp of the Aſcendant, becauſe ri 
Sun is ſetting) Enter the Table of the Angle Orient, ani 
there you will find the Latitude of the Place 9? 13 North. 


- Or A by Calculation. 


; 
0 0 F 

As C.t, ( TMO L Orient 70 44 9.545119 
To Radius — 90 00 10.000000 
80 C.. 1 « + 67 39 9.580084 
To C.:. L VR PPC 
Sub. /_ MV Obliquity 22 29 „ 
Rem. . œ R 19 13 _ 
K 42 42 Co Ar. o. 168668 
„ 19 13 9.517392 
§o C. S. . VW 70 42 9.519911 
Io S. Latitude North. 913 9.205961 


2 


gs UAAN Os en 


For the Aſcenſional Difference, ſay. £ 
2 8 „ . 
As Radius — 90 00. 19000000, 
To t. Latitude North | 9 * 9.211815 


So e. © Declinat. Nortb 21 38 


WIE K. end Fer. 10 3542 be ; 


114. 
ele 158 u 208 
| d. _ . : 
5 M. bs 190 75 207 51 o/. 
R. A. M. Cæli at London ,3 5, 415 | þ 
Diff, Longitude Eaſt E 
E 
2. By the Flayireds d. : 
Df YO. : 
5 1 5 8 
Second Angle of kite 5 8 K 55, 
Angle of ne all add f © C N 7 
— of the the Path H © c 3⁰ 2 | 
* | 0 ; e , b 
As Radius 90 © 10,000000 : 
To C. S. Sun's Declinarion N 3 9.968278 
So C. S. Amplitude of the Path 80 2 9.238835 
To S. Latitude North 9 16 9.207113 8 
t 
For the Wiſe of Meridians. 5 ti 
| 805 . 5 V | 
The AR "Differ. 3 2 in Time is o 14, 48 
Add 3 6 0 0, 


Time Sun's andy 1h. 


are x7? a6 


=_ — into TIER and Mi 
FIR near rhe 


As before. This Place falls on get 
| je: de Re, Eaſt of the — Iſlands. 


oy : : —— 
„ : * 
| * . 9 | 
- * 
0 


UrAN oO se o 2 1 © 


FF %$ 4 ** 


8. 10 find the Place on the Globe, where the Sun ſets 
as the Eclipſe ends The Center of the Penumbra is then at I. 


1. By the Keplerian Method. 
OPERATION. 


4 
Apparent Time at 88 173%, July 3 19 55 23 


Equation of Time * 3 16 
Equal Time — A — 3 20 0 39 
Sun's Place then — 8 22 24 16 
Sun's Right Aſcenſion = 114 13 © 
Apparent time from Noon add 298 50 45 
Sum, is the R. A. M. Celi at London $% 23 at 
Sun's 3 Nori | 2 2 ©: :-. 
For the Angle Orient; 
BI FR Me 
Firft Angle of Incidence I S 74 20 
Angle of the Moon's Way 07 3 45 
Angle Orient 1G be 5 
Wich this Angle, and with the * Place of che 
Sun V9 22” 24' 16", being the Cuſp of rhe Af unt, Tack 


the Table of the 1 Orient, and won þ will ire the 
North. 


* of the Place of 2 


2 12 JU a R AN O C 0. A. | 


1 Ct. LY v8& L Orient 80 5 9.242610 
To Radius — 90 oO Io. ooo 
So CS. ys Y Longitude 67 36 9.581001 
To C. 6. L TIR 24 39 10.328391 
Sub. L. vs Ye Obliquity 23 29 | 
Rem. WM e VR = * ese PE . 
As S. L YR _ 1 24 39 Co Ar. 9205165 | 
IOS. 1 AN 1 10 8.30894 
To 8. Lic e Nonh | Ts er 1024854 | 
For the Difference of Longitude $67 30-9 8 
ä : 0 9 | 
As Radius 90 oo 10,000000 
To t. Latitude North 0 29 7.926134 
So t. © Declin. North . 9.597985 
To S. A. Difference 0 12 7.324119 
Sun's R. Aſcen. add 114 12 
Obl. Deſc. Detcendant 204 24 
| Add 900 Ly 
R A. M. Celi 204 24 “ 


R, 4. M.C. at London $$. 54S 85-5 
Biff, Longitude Baſt 151 21 15 


| 8 82 * 
E. FE 
0 | „ 


nad ER a 744 
; — 


N T8 | , 70 1171 772 12 
1 1 1 


7 — — Method. 


7 #41 
* 


| Sea” oe. 
| Fit Angle of i 6 © A 74 20 
Angle of Direction F 8 2% 503 
bum, sthe enen af hs Path. ee IT. 
423 6 8 
1 Radius "* WW... oo 10,000000 
To C. S. © Declination | ALAS. 9. 968328 
So. CS. Amplit, of the Path 89 97 7.982233 
To S. Latit. of che Place North 0 31 7.950561 
For the 1 of Meridians. 
+ 6M 
The Aſcen. Diff. 1271 in time is 0 o 48 
ade eine 50 my K ne © | 
Time of Sun · ſetting 6 o 48 o+ 24 Hours. 
Time at London ſub. Genn | 
Diff. Meridians ro the Eaſt 10 5 25 


Which reduced i into Degreps and Minutes, are 1519 $185" 
Which Place on the Globe 1 to he: * of the e 
Hands.” 


1 
[1 


Fg." To find the Place on the Globe where the Sun's Jow- 


er is juſt touch d the e er Limb in the Meri- 


mA 


Mee, hai whe] is the Sun's upper Limb in Korth Bas. 
tudes, ts his lower in Southern Latitudes, and ſo vice verſa, 


So that obſerving by your Calculation the Latitude where 


the Sun 1s Centrally Eclipſed in the Meridian, you will ea- 
fily conceive whether a Spectator muſt travel North or South 
to eleva*e the Moon above, or.deprei\s her below the Sun, 
juſt that their Perimerers may rouch each other. 

From hence it is plain, that in North Latitudes the North 
fide of the Luminaries are their upper fide, and in South 
Latirudes the South fide of the Luminaries are their upper 


5 "4 
2 — — 


© 
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P 3 | ade. 


TH 
| 
|. 
| 


1 a 
— th 


* 


NETS 2 r * 3 


Ms vA 


ade ; chat is, havin g them to the South of you in North 
Larirudes, and ro the Nor of youlin South Laitudes. 
And this is what muſt guide you ro know (when you have 
found the diſtance of the Sun from the Vertex in the Meridi- 
an by the follow ing Ales we 
or to the Southof your Zenith. 
To which always apply the Sons Detlination * 00 time 
he is Centrally Eclipſed jn the Meridian, and you will have 
the Latitude of that Place where the Edges of the Syn and 
Moos touch each other at that time. 
Ot, by obſerving what J have ſaid of of tiniverſal Proje- 

Rion in Page 77, of Vol. L. of my $ Jou may eaſily 
find the Latirude of the ne — 


To the Semidiameter of the Penumbra add the Dift ance 
of the Sun in the Earth's Axis from the Center of rhe Disk; 
and if that Sum be leſs than the r _ SS Earth 
Disk, then ir u ill always hold. a 


A the Semidianierer of the Earth's Disk i in Second N 
To Radius, | 7k 
So is the Sum of the elde e of the Penumbra, 400 

Diſtance of the Moon in rhe Earth's Axis in Seconds, 

* the hy of the Arch ad the ur „ e _ Sun 
Then by the common known. Rules in Navigation, where 

the Sun's Zenith · Diſtance and Declination are given, to find 

_ Larirude of rhe Place, Work, and your will have your 

efire. 

Or, by my Univerſal projection, if you ſet the Sun? s De- 
cli ination to the Diſtance from the Vertex, the two Ends of 
the Earth's Axis marked S. P. and N. P. will cut the gradu- 
ated Meridian i 3p the Latitude of the W Tought. See my 


gem, Vol. I. Page 77. 


But if the Sum of meSeridiamert of the VEE LEY and 
es of the Moon in the Earth's Axis exceed the Semi- 

1AMerer of the Earth's Disk. then ne Sun's lower will not 
touch the Moon's upper Limbi in the Meridian any where. 


Er- 


en ne Saw! is to the North 


orth 


have 
r1d1- 


forth 
time 
have 

and 


roje- 
call 


Disk; 


EY and 
ids, 
e Sun 


vhere 
o find 
your 


's De. 
ds of 
radu- 
de m 


a, and 


Example, in * + Freſentnam's Eclipſe, 
Rp 0 N. 


Semidiamerer of the Penntitihs 1 30 42 
Diſt.) in @Axis from the Center Disk 23 382808 C add 
Sum | — * W 48 20 


This exceeding FOR $oini3acheter of rhe Earth's Disk 
For the Sun 


53049“, proves it not to be ſeen any where : 
will be depreſs'a below the Southern Horizon before the 


Moon's upper Limb roucties it, as I fhall further prove by 


and by. 


' To find rhe Place on the Globe, where the Sun's 
8 is juſt touch d by the Mooa's Lower, mop: in. 150 


Mid. Feaven. 11 
. oy inn 
R 8 2 E. 

In this Caſe. you 0 take the Difference between the 
Semidiamerer © the Penumbra, aud the Diſtance of ey 
Moon in the Earth's Axis from the Ceater of che Dis 
and then ſay as in the 9th above. | | "= 


Exatnple in the preſent named Karl | 


„ 3 . 


ok. 


nA C fL. Yi 


— r ͤũ6:J;M ne a 


2 
8 


- a 5 


5 . ; : 
d o . 0 / 
. ; + 
* ” « * . * 
g 5 NN erer 
* : ; *% a her 3 © & < & X37 _ 
: "i 
* 
1 
Q * £ 
*. x 
* *% #5 
* 
ET „ 
* 1 G 
# 
F * * 
pH 
* ** 
Che 4 
_ me 
U 
2 


* * 


emidiametes of the Penumbrv * Bi 
Diſt.) in S Axis from Center of the Disk ſub. 
Ky Difference — — 1 
N * 1 1 : 
„ * — 
As the Semidiameter of Earth's Dick 3229 3.509068 
— a ·˙·˙· 90 ou! 10.000000 


So is the Diff Penumb. and I in D's Axis 424 2.627366 
To S. Arch Merid. betw.© & PFertex Sou. 7 33 9.118298 


Sun's Declination North add 21 38 
Latitude of the Place North Td 29 8 


And Longitude 109% 9 45” from London, being the ſame with 


that where the Sun is Centrally Eclipſed in the Meridian; 


which Place {in this Eclipſe) would fall on the Globe near 
Tehute in China, if it were conſpicuous ; obſerve the follow: 
ing Caution. e 


Tue Central Shade enters the Earth on the Eaſtern Coaſt 
of rhe Iſle Candia, near the Entrance of the Archipelago Sea, 
and bends its Courſe over the North Parts of Afia Minor, 
and the Caſpian Sea, thro Great Tartary and the Japan Sea, 
and from thence into the great Eaſtern Ocean, 1 - 
LR | | ; leaves 


Fron 
Sub. 
Diſt. 
Sun! 
Brea 


ſeen to ſet Centrally Eclipſed ; 
vels Eaſt, as the TY Work won es 


* 6 N 


Sun riſes Centrally Eclipſ. in the Longit. 


Sun ſers man _—_ in rhe GIS” 


URANO sc. 


leaves it about the Iſles de los Res, where the Sun may be 
ſo that __ e Shade tra- 


=> 


- , a" 


25 13 45 Eaft. 
176 46 45 Eaſt. 


4 4 : ; 
4 N * Fd : 4 
4 > 4 Ya - G 


Difference in Longitude FF 
Miles in one Degree: 69.5 8 34 
a 733 | > 


Add bis be 


Engliſh Miles | 10249 the Central 
Shadow travels Eaſtward. 


For the Breadth of the Shade from Nörkb to Sourh, 
OPERATION. 


o 4 

from a Quadrant x — 90 
Sub. Lat. where ©'s upper is touch d Ab I's lower Edge 29 1 = 
Diſt. of that Place from the North Pole 60 49 
Sun's Declination North ad 21 38 
Breadth of the Shadow 82 27 
Miles in one Degree | | 4 


8 oY 
* * 1 
* [4 * 7 . 'S 7 4 3 ＋ 
4 ff | 410 5 
124 * be | - 738 : 4 4 


F * * 4 

: 5 : | ; £, 2 { | #5 Ss .£ . ; 1 

. . ; . N 3 4 a A $ * 5699 0 
tha. * 1 k Z "" 4 £ + 5 3 : . ; 

$233 & a | OTE £542 {1 8 + 7 Add 24 
aA as „ -& : i x 27 
* * 1 w ©? , 7 4 1 * - 1 ” SS & % 
1% 114 ; 1 r : *> 7 — * 5 
- it- # * 3 4 #4 ” 4 5 7 | 2 3 LEES co 2 — 


| . f f "Os 1 N 18 Mites 37 


ft: 


9 


RE REPAIR 


"_e vanve. B0'0'p * 


Node, The a7" are 3Twkich will be rednoed-r0 On bit 8 
ir being ſo inconſiderable in this -eaſe, it matters not 
- _ whether it is altered or nor, | | 


"Camtion.] Note, The Breadrh of the ſhadew '82© K, being 2 7 
leis than a Quadrant, alſo proves that he Suu lower Edge Tb 
is not any where touched by the Moon's upper in the Merl- 6 
dian For f you travel Northward beyond the Pole, until you MW 
be 820 27! diſtant from the Sun, there will te a ſmall Portion FURY 
of che b lower Limb obſcured from your fight, by the In. Bo-Ti 
rerpoſition of the Moon, | » 
And if you go on further, until you be 90 Degrees diſtant 75 
from the Sun, ydu will then have him in the Horizon, before April 
he is got Clear of "the Eclipſe ; ſo that it is impoſſible for the W your 
Sun's lower Limb to be rouched by the Moon's upper, any 
way in this — 


Fog abe velocity of the Shadow in this Eclipſe. 
OPERATION. 


True hourly Motion I z'© 25 ' Decimally 27.35 


Miles in one Degree on the Fans ſurface 688 8 

1 13675 
1 FT 100 

Moons Shad. travels in an Hour Rll Mlle 7550 by 5 * 
Which divided 6 60", gives 31 1s Miles tn in 4 Minute; a ; 0 
Motion, indeed, that would er Pegaſus or Perſers ws 
Horſe to keep pace with it. Redr 
| Eclij 


When you have finiſhed your Eclipſe, it will be beſt 10 
eonſtruct it for thoſe Latitudes (according to Precept 18. 
Page 419. of my Syſtem) where you find by Calculation the 
Sun and Moons upper and lower Limbs juſt touch in the Me- 
ridian, and that ci ſtrengthen your Judgment; and con- 
firm your Work, 


CHAP. 


7 1735 9 20 2 29 4246 12 9 27 
April 11;3 9 33 113 9 32 44 
Hours 11 27 6 27 6 


Eq. Time tr. & -& Longir, J-- * Anon. . 

— — — —— x 
Anno 1735 1 19 48 3 3717 s o 3449 29 47 30 
April 11 10 48 5/7 29 33 % 5/20 54 
hopes” 11]4,9, .2.217 £9 1117 127 
Miaures 56 30 45 30 29) — 3 
Seconds 8. n | -— '5 22 28 
Mean Motion 1 7 10 44 3-14. 4 14 24 25 2 
8 ſub. „ Tr FIRE 
3 inher Orb |: 2 18 57] 1 : 
Node fub. 2 25 2 e 8 
Arg. Lat. 4 7 53 55 Hourly Md 3 © 2 26 
True Lat. 8. A. aaa | N 12 334 31 
Redud, fu. 2 Hourly Mo. Yu; © 32 3 
Eclipric Place $ 2 37 . | 
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CHAP. XVI. 


; be Calemation of the erincipat * te Sun's 
%% id 


aer . Lon ir, O,, Ano a 
Eq . is ow. © i 


— — — n, 
— — — 


| 8 56/1 3 2 18 $4 2 18 
Mean Motion 1 0 32 69 22 "2 


Equation add | 1 46 51 
Sun's tru. wy Plac®\r; 2 18 57 * | 2 


Equal 


| UranosSCcoOPIA 


| d. "Ay" 4 
Equal Time, rrue 8 at London 1735, a 11 11 56 f 
Equation of Time add | I 40 
Apparent Time | 2 11 11 37 48 
Time of Reduction ſubtract and 5 k 3 20 
Apparent Time, Middle 11 11 64 28 
of the Eclipti Ji ir ns .8 
Diff. Hor. Parall. © and |) = — — Dise | 58 18 
Sem. diameter of A | : 58 
eber of the Penumbra 31 4 
Sum Earebs Disk and Penumbra - 4 90 10 
Difference Earth Disk and P nambra 2 26 26 
True Latitude of the Moon S. 4. | 41 11 
True Hourly Moti on of Ja ©. 5 32 5 
Angle of the Moons Way = e D 7 5 
Angle of the two Axes = e©c .., 20-40 Þ 
Angle of Direction = 4 © C 24 33” 0 
Suns Declinarion North -- _ 12 18 0 
- Firſt Angle of Incidence = d ©) = 62 49 © 
Motion of half duration = Ad 4812” =" 1410.42 
Time of half duration ſubtract and _ 2 30 38 
Second Angle of Incidence d OB 45 4 o 
Motion of half duration Centr. Bd = 2 476" 1 
Time of half duration Central ſub. and add 1 17 3 
Diſt. Moon in Earth Axis 25 C 25 32. | 42 32 
Motion from C to d = 640.6” _ 10 40 
The ſame in Time fub. 19 58 


Diſt. Moon in Axis Ecliptic = ors ers © fa 41 23 
: Latitude arC= C R £244 F | 


By the above Caleulation I have fond, when 


Athy | 6 hs 24 

The Eclipſe firſt begins at Sun-rif ngA April | 1 9 23 50 
Centrally eclipſed at Sun- riſing B © + 23 TS 37 21 
Meridional Sun Centrally Eclipſed C - 11 34 30 
Middle at d — - inn 4 26 
Nonageſimal Sun Centrally Eclipſed e 1 8 
Central Eclipſe ends at Sun- ſetting F | 13-12-35 
The Eclipſe ends ar Sun- ſerting G 14 25 6 


After the Penumbra has ſpent 1 in — over © 1 xd 


Y . 4 | 
1861-2 | : I. To 
«yF " : 


_ 
SA 


O 


we) 


K CO 9 0 = 


5 
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1. To find the Place on the Globe where the Eclipſe be- 
pins at Sun-rifing 3 the Center of the Penumbra is then 
4 A. | f 


1. By che Keplerian Method. 


OPERA- 


222 Un cHoreo vin 


25 By the 281 Method , 


8 | 41 

025KATION.. As C 

| | 4" TR 

5 DJ h. 5 C. 

Apparent TM at — 173 vn * * 23 „%. 

Equation of Time ub. * 14 Add 

Equal Time 5 1 — IT 9 22 122 

Sun's true Place 2 — 8 21, 

Sun's Right Aſcenſion „ ͤ 1 a i 

Apparent Nie dem Nad add . To S. 

F. Sum, Right Aſcenſon M. ä 170 is & C.\ 

Sun's 1 North ' . 

For the Angle Orient- 

| Eg 3 
Fi & Angle 6f 1 =doA_ 62 49 
Angie of the Moon's Way =c © d add 5 38 


Angle Orient = GA | 6 37 


| 1 for the an of that Place. 


Ae e $2 
120 „ 7 of R Orienc 68 27 9.596508 
I Radius 90 00 10. oοο—ο 
JJ | 32 13 9.927396 
> 23 „ 8 J K Nah 46 25 1 10.330888 
10 Add e Y GS „ö > = | 
c | 
„„ IER + 1 Co Ar. 0.373781 
0. 75 TS. KR 42. 30 9.874456 
0 5 WW 68 27 9.50 5036 
2 16 . Latiude Sou. 40 35 9813272 
© For the Longitude. 
| tj l „ 
4: Radius — — 90 0 10. ooũ0⁰ 
To t. Latitude S. | 40 35 9.932778 
$0 t. © Declination North T2 16 9.337311 
755, Aſc. Difference 10 44 9.270089 
Sun's Right Aſcenſion Add 1x 
Obl. Aﬀe. Aſcendant 4480 44366 
Sub. | 90 © | 
N A. M. Cæ „ 
N A. M. Ce ; at London 170 58 30 
Longitude Eaſt . 139 46 30 


This Place falls on ds Globe · in dhe anke Ocean 
South of Hollandia Nova. 


: 2. By the Flamſteeds, 

49 | | | 

38 | fu a 

27 e . OPER A” T ION. 1 

g 1 ON 5010 

Firſt . of 8 244 62 49 
Angle of Direction = 4 C 14 32 
ee of rhe Path C © 4 - 48 17 


As 


0 2 


UA a 1%: 


- Kadive 8 ; 90 oo 3 000000 
CS. Amplitude of the Patb 4.8 17 | 9. 822114 
— - S. Sun's / a0 ppg 12 16 9.98990 
To S. Latitude * 40 34 ade 
For the Longirade of rhat Place. y 5 1 2 0 
a o 7 & - | 5 2 7 | 
Aſcen. Difference i in Time! is o 42 56 wy 
Add 3 o © C | 
| Time of Sun- nen there 6 42 36 ＋ 12 Hers, 
Time at London ſub. © „ % x; 


Longirude Baſt 919 6 1395 4! 3oll 


2 i. 
„ * 5 k 1 111 
1 8 


2. To find the place B on the Globe, where the Center of 
| the * is, when the Sun riſes Centrally een 


1. By the le Method: | 


* Time at London, 1735, hr | 11 10-37 21 
Equation of Time ſubtract 3 | bug - 1 40 


Equal Tine — 11 10 35 41 
Sun's true Place f we RE EN +6 8 2 15 41 
Sun's Right Aſcenfion _, - 30 4 0 
Apparent Time from Noon add 1359 20 15 
Sum, is R. A. Ni. Cæli at London 189 24 15 


Sun s Declination North — 12 17 0 


For the Angle Orient. ne} 9107 va 


Y 7 
cond Angle of Incidence dB T 05 4 0 
Angle of the Moon's Way=e © - - th 5 38 o 
Angle Orient S 50 42 0 
8 > * +, hk = 1 221 12 . 
2 
1 Fe 


zo!! 


— 


enter of 
ed, 


Fot 


Z e V R. 


etan. 


: © 3 9 4 
- 9 P> 
2 
. 
F 


1 R 3 " # 
8 : 4 * 4 „ 2 4 = of 4 4 * 
898 ** 4 4 * * %- 


5 For the Latitude of the Place. 


4 Ct. Y 5 RL Orient 


To Radius 

80 C. S. J N Longitude 
ToCe, S TR | 
Add Le Y 6 


bo 

[3 
Pac 
= 383 
A 


* . 
Y R 


Io S. La irude South 


o , 
30 42 9-913014 
90 oo 10.000000 
32 16 9 927151 
44 4 10.014137 
23 29 | 
67 33 
44 4 Co Ar. 6537706 
67 33 9.965772 
50 42 9.801665 
. 9— 95143 


For the Longitude of 4 Place. 


As Radius : 8 
To t. Lat. South 


$0 t. © Declin. North 
4 S. Aſcen. Difference. 
Aſeen. Sum add 


Obl. Aſc, Aſcen, 


| Sub» 
R. Ad M. Cæli 
R. A. M. Cæli at London 


Longitude Eaſt 
This Place falls on the _ in the uakngwn Southern O- 
2. By 


- 
© 


. 
90. 00 1 0.000000 
57 19 10.192751 
12 17 9*334571 
19 42 9.527622 
238-4 | 
49 46 

90 o 

319 46 of! 

189 24 15 bo 
130 21 45 


. 
OY 
— 
* 
— 
3 
* 


2. By the nah, Neid od. 
OPERATION: 


oO 7 
Second L of Hd liexce 40 8 WY BY 
Angle of Direction d © C ſub. 14 32 
Amplitude of the Path =- © B 30 32 


AsRadius | 90 00 10.000000 

To CS. Amplitude path F As 

So C. S. © Declination 12 17 9.989912 5 
80.0 


To S. Latitude South 57 19 9.925083 


For the Longitude of that Place. 


Aſcenfional Difference in Time 1 18 48 


Add | 6 6 0 | 

Time of Sun-rifing there 71848 +12 Hour, As] 
Time at London ſub, . 10 37 21 | Toi 
Longitude Eaſt 5 8 41 27 130% 1 4 | So ( 
5 ; To 

3. To find the Place C on the Globe, where the Center 

of the Penumbra is when the Sun is Centrally Eclipſed i in 
the Meridian. . 3 Mo Sun' 
| | Diſt 
1. By the bene Method. pen 
OPERATION. M4 

| . h. #1:;4 

— Time at bet 1735, April 0 11 11 34 30 
Equarion of Time ſub, eee 2140 As © 
Equal Time — II 11 32 50 T. l 
Sun's true Place % ar ne 80 7 
Sun's Right Aſcenſion | — | 30 6 0 I. 
Apparent Time from Noon add 1173 37 30 8 
Right Aſcenſion M. Celi at London 8 A nne 2 30 Re = 
. North FL, £17 a4; 200-0 * 


Fo 


171 
912 


— — * 


iA Nos co 1 4. | _— . 


For the Altitude of the Nonageſime Degree. 


As Semidiameter of O's Disk 3498! 3.543820 
To Radius 3 90 o 10. 000000 
So Moon's Latitude at C 2396 3.379405 
To C. S. Alt. Nonag. Degree 46 47 9.835585 
For the Meridian Angle (ay, 
os 10 3 3 
As Radius —— go oo 10,000000 
To S. Obliquity Eeliptic 23 29 9.600409 


So C. S. R. A. MC. = GOR. A 30 6 9.937092 


To C'S. Meridian Angle 69 30 9.537501 
For the Diſt. M. Cel; from Nonageſime Degree. 


| | | 0 FE : 
As Radius — 90 Oo 10.000000 
| ToC.r. Alt. Nonagefime 46 47 + 9.972948 
So C. t. Meridian Angle 69 50 9.564983 
To S. Diſt. M. C. a Nonag. 20 11 9.337931 
Now read Page 196. 
4 | o „ * 
Sun's true Place , $19 
Diſt. ſubtract 5 "”" 20 x7 '© 
| Nonagefime Degree 0:13 -7 © 
Add alwavs | „ 
Cuſp of the Aſcendant 212 „ 


For the Latitude of the Place. 


, = 7 > 
As C. t. œ S A L Oriene 46 47 9.972948 
To Radius — 90 00 £.10.000000. 
So C. S. G ay Longitude | 77 53 7 9.322019: 
To C.. R: 4 S E „ 77 999 
Sub. ce & S 1 21 33 30; 1 
Rem R. A - :; 53 56 


22 . As 


As S. R & & 77 25 Co Ar. 0.010559 
To S. R. e 53 56 9.907590 
So CS. S 46 47 9.835728 

To S. Lat. S. 34 33 9.753697 


For the Longitude of chat Place 
R. A. O is now R A. M. cel 300 61-4-360® 


RA. M. Cl; at London ſub. 203 43 30“ 
Longitude to the Eaſt „ 


Cean. 25 
2. By the Hamfteedian Method. 
OPERATION. 


"In k n , | ; 
As Semidiameter Os Disk 3498 $543320- 
To Radius — 90 oo 10. 0 
So Diſt. N in Earth's Axis 2552 3.40688 1 
To S. Diff. ©: from Vertex 46 51 _ 9.86306» 
Sun's Declin. North ſub: 12 18 2 
Latitude South 1 1 3 4 33 


Tt's Place falls on the Globe in the unknown Southern O- 


For 


0 U RANOSCO PI A. 229 


For the Longitude of that place. 


| | h. 1 " 
Time is there Noon = 24 0 o 
Time at London ſub. 1 30 ; 
Diff. of Meridians Eaſt | 12 25 30=186? 22' 300 


% 


- 
1 
_ „ 


3 


0 


4. 10 find the Place e on the Globe, hn the Sun i is 
Centrally Eclipſed in the Nonageſime Degree. 


1. By he Keplerian Method, 
GER Aro 


d. h. 1 
Apparent Time a at Londen I735, ail 11 13 48 
Equation of Time ſub. | I 40 
Equal Time 11 11 59 28 
Sun's true Place 8 DE O- 39.4 
Sun's Right Aſcenfion 30 7 0 
Apparent Time from Noon add ä 110 
Sum, R. Aſcenſion M. Cæli at London e 
Suns Declination North „„ 2 


For the Altitude of the Nonagelime Degree. 


| 338 

As Semidiameter of the Eerths Disk 2498“ 3 543820 

To Radius — : 90' 00, 10.000000 

So Diſt. Þ in Axis Ediptic | 223483 3394977 

To C. S. Altitude Nonageſime 44 48 9.851157 

Suns Place = ro Nonageſ. Degree 1 ο am 

Add „ | 

41 


gum, =to Cuſp Aſcendant 


Q 3 | For 


— — — —— 
— 2 * — — N B 
« — ———— EAN NG GPs CVE STR — — 1 ——ͤ— — — — 2 — _ 
a _ * —_—— - — —— — 
0 8 =» 


As Radius © 


Jo 


H, % 


# OE EE OE SELL et : 74 | | 
Fo Sat at 928 flee A 
URN AN OSO HI& 


* 4 
43 


— 


For the Latitude of that Place. 
| M4 ? | | | 8 * 


To Radius 


To C. t. R A 


-» 


E . + 6 


As C. t. œ N aa Orient 44 48 10. 003033 
— 90 OO 10.000000 . 
So C. S. N & Longitude 57 41 9.28027 

62 2 972499 | 


Sub.  &© AN „ 


4 Rem. R. & 


As S. R. a Q 


333 
62 2 Co Ar. 0.053931 


To S. R. 38 33 9.794626 
Fo Cs. RR AW 44 48 9.850996 
Io S. Latitude Sourh , 30 3 9.699553. 


* . * 


FEW 8 oh 05 e — 9 5 r 
1. For the Declination of the Aſcendant N 29 19. 
5 | 4 | 45. . 


8 


So S. Obliqui 


o'r" 


— = 90-00”, 10,000000 
To S. Longitude & c 5741 9.926911 
_ 23 29 9.600409 
S. Declinar 


ion Nortü 19 41 9.527320 


* 


* 4 * 


O 


2. bo 


Fo Diſt. ) in Axis Eclipuc ff 2483 3-394977 
Jo 8. Azim. between _ TR 45 "= 9.831157 


* - 


Uraiinos Odor; 231 


2. For the Right Aſcenſion Aſcendant N 2 19. 


8 893 
— , 


hs Radius 4 90 o 10,000000-: _ Al » 
Jo C. S. Obliquity .. ot „ 
So t. Longirude. , .. $3-:4% „ 3 10. 198884 
To t. from Librg ſab. 33 23 10.161337 
From 5 0 


ſcenſion | is 

Right A * OS 0 T 1285 291 17317 = 

3 i 

3. For the Aſconſional Diffe rence of the Aſcendant N 29 19! il 

£4 Kan 80 6 92 901 nor eF1i{]} 2 pre Z 

| As Radius a e 90 0 10. oο _ = 

Fo t. Latitude Sbuch 30 3 „„ 1 
So t. Declination Nortn . a1 9.553548 
To S. Aſc. Difference add* © 11 '57 9.315862 


R. 4. Aſcendant add  , 124 37 


Obl. Aſc, Aſcengans. „ 

. 
R. A. Mc ES 4 babs 
R. A. M. Cel at London ſub. 110% 


Longitude Eaſt ML TM 196 10 


1 Place falls on the Globe in the unknown . 
cean, 


i 


- 


2. " the Flanſteedien Method... 
> OPERATION; 


As Semidiameter of che Sun's Disk 3498 3.543820 
To Radius 90 oo 10. 000000 


* 85 


i , $3 . p 

' of qe au Ha 4 8 

8 32 — 2 8 « W 

21 EA 4 — { FT 9 * 85 
as . 5 r . 
3 * * * < vm; - * £4 
* & L }C * 4 (: $. + 

% 8 f * . — & — 9 q 4 * 1 7 & 
_— 4 3 F KK TI 4 1 a * 2 7 3 < | * ©. 3 2 
8 —— * p : ea 
8 mY * 


— 2 oo — 
— — — — — — 
— —— — — 


| 


— — 
—— — — 2 — K 


Ut ANGS COP IA, 


3 1 * N 1 > 8 8 
1. 3 ** 
1 8 9 * ” « Fog 


, . | 


9 - . 
As Radius — 2 90 00 , 10.000008 
To C. S. Inclination of the Axis 20 10 9.972524 
So t. Sun's Diſtance from Vertex 45 13 10.003032 

To t. of the Fourth Arch 2 42 23 9. . 
Now thai Page 204. 
TE Nn A 2 
Sun 8 Diſtance 8 tha W Pole 102 18 
Fourth Arch ſubtract 43 23 
Remains the Fifth Arch 8 
— | Now fay, 

| | a | 
As C'S. of the Fourth Arch - + 33 Co. Ab: net 

To C. S. of the Fifth Arch $3835 ͤ 20. 
So C. S. ©'s Dift. from Vers 45 13 9. 847836 
To S. Latitude Sourh *© 30 2 9. 699326 


Fot the Longitude of chat Place. 


©. 7 5 5 
'As S. of the Fifth Arch 3 38 $5 Co Ar. 0.067315 - 
I 0o S. of the Fourth nn 3 9.836578 | 
Co t. Inclination of the Axis 20 10 9. 564583 
Tot. Hour fromNeon inNonag.16 24 .. 9: 468776 
Now read Page 205+ 
From | of 5 24 0 28 5 B53 
2 Time at London. 1 1 
mplement | 11 58 2=1799 3 
Add the Hour from Noon ; 16 Is 


Oy” is the Longirude Eaſt from London 196 7 
. Welt | ; * | 163 T3 


Appa! 
Equal 
Equa 


| Sun's 


Sun's 
Appal 
Sum, 
Sun's 


Secon 
Angle 
Angle 


0008 
2524 
3032 
id 


Te 


URANOSCORLA) 


5. To and * Place. E on * Globe, where the 
gun is ſeen to ſer Centrally Eclipſed. | 


50 By the Nplerian Method. 


OPERATION, 


Apparent Time at London 1735, April 


„ 


II 13 T 35 


Equation of Time ſub. 1 40 
Equal Time at London — 1113 9 55 
Sun's true Place * 8 2 21 56 
| Sun's Right Aſcenſion — 5 
Apparent Time from Noon add 197 53 45 
Sum, Right Aſcenſion M. Cæli at London 228 3 45 
1 nnn N T -_ ' 4-92 19 6 
For Us Angle Orient. 

_ 

Second Angle of 888 =dOF 45 4 
Angle of the Moon's Way =eO©d 5 057 -- 24 
Angle Orient = = Fo. * 38 19 26 : 
< For 


234 Unirotcoris 


For the Latitude of the Place? | 


? EE * . * 4 5 ah #4 r A | "FOG " »y 4 
WW 43 0 Fs 80311 901 bat go 


4 « & þ KEE 
. 66 220 K W. — * 

14.3 45} + 

„ OJ: 115 „ 8 


* + } 
= f. 0 F 2 7 10 > 
+ S * } © > 4 Mom — % 5 # 
: 4 + x * Toe Af +2 
% 7 — » 4 : #7 
C3 221 \ 
* or * 1 * 
0 947 TX 
: * w# 4 4 1 3 1 
wy i. * 1 „* 1 « 4 
* AE © 4 1 


wr 0 * W 4 g * a * . 
8 9 - r 5 
= , G * * 0 5 & : 
£ ig 3h £N « thy 4 * * 


PV © We R Orient 39 26:1 | oi dais ene 


To Radius 90 00- 10.000000 


So C. S. S8 Y Longirude 32 22 9.92667 f 


To Ct. GTR 35 13 * 9.841745 
Sub. S e 23 29 
Rem. æ TR . 8 44 


> Wo s 
10 ot anh I 


To S. e YR :- 31 * «| 992938 


rr 39 26 9. 887822 


10 S. * South 29 39 9.694269 
For the Longitude of that Place, 


o , 


As Radius — — 90 00 * 10,000000 
\ To t. Latitude South 9 2 39 9.755291 
S0 t. ©'s Declination North 22 19 9.339133 
T0 S. Aſcenſional Diff. ſub. 3 9.094424 


Sun's Right Aſcenfion 30 10 from 
| Oblique * Deſcendant 23 2 


UAA NO OI. 


Sund R. A. M. Celi [ " 5 A 2 00 5 


R. A. M. Celi at London ſub, 228 3 45. 


Rem. Longitude Eaſt 244 58 15 


This Place falls on the Globe in the Pabifick Ocean! 


2. By the Flamiſtecdian Merbod. 
O P * yOu A T I 0 N. 
g * | 
Second Ang le of 8 =F©d 45 4 
Angle of- DireQion d © C add 14 3s 
Sum, AE of the Path = P _ CSC /59i;-6; 
; As Raches — m IN ET 
To C. S. 3 59 36 9.704179 


So C.S. © Declination 12 19 9.98988) 
To S. Latitnde Sou 29 38 9.694066 


& 


a 12 ; 

* \ \ 2 3 19 , 
1 2 

0 « >; x) = If 


| * Diff. in „Time 1s o 28 32 ſub, 


From to sse d e ol 
Time Sun- ſetting there 5 31 28 ＋ 24 . 
Time at London ſub. 17 1 35 


Longirude Ya” 46 19 53 22449 380130 


Una NO $C O.ÞI 4. | 


336 


a 


11 4 


_ 


6. To find ** place G on —_ Globe, . the Com: 
of the Penumbra i is, when he Sun Is s ſeen to ſer as the E- 


clipſe ends. 


1. By the Xeplerien Rae 
Oo P E R A T 1 0 N. 


* 704. 5 

8 Time « at OE. 1735, 4p 11 14 25 6 

Equation of Time ſub, — 1 40 
Equal ne > ©: 3 11 14 23 26 
| Sun's Place then „„ » de © 8. © 8 
| Sun's Right Aſcenon 30 13 0 
Apparent time from Noon add 216 16 30 
d Sum, is the R. A. M. Celi at London 246 29 30 
= Sun's Declination North e 
i| = FL. 
| | 4 For the Angle Onken 

1 2 oy . 

Firſt Angle of Incidence Od 62 49 

An gle of the Moon's Way = e © d . 

Angle Orient = G © « 2 7 11 


| Now, for the Latirude of that Place, 


8 8 
As C. e. V R. Orient 375 11 869th 
To Radius 90 000 10,000000 
So CS. 8 Y Longit 22 25 9.926431 
TO G. GTR. 35-. 33 10. 116966 
Sub. © Y ae 22 29 ; 
Rem. œ R 13 54 


As 


42 * 


4 

6 
d 
8 
* 
5 
J 

, 

{ 


As 


Us 4 ien 


f v „ 
As S. S 7 R 37 23 Co Ar. 0.216708 


To S. « V R 13 54 9.3 80624 
So CS. T BR 57 11 9.733961 


To S. Lat. South 12 23 9.331293 


For the Longitude of that place 


O0 » 


| As Radius . 90 00 10000008 


To t. Latitude "Ry 12-23 9.341552 


| So t. © Declinat. North I2 20 9.239739 


To S. Aſe. Difference ſub. 2 46 8.68 1291 
Sun's Right Aſcenſion 30 13 from 5 
Obl. Aſc. Deſcendant 27 27 

Add 90 00 
RA. M. Cels 117 2773600 
R A. M. Cæli at London ſub. 246 29 30“ 
Longitude Eaſt 230 5) 30 


This Place falls on the Globe, iq the Mare del Zur, 


237 


2. By 


2. By the Flamſteedian Method. : = 
OPERATION. 
IS | - | | | | | ; - 7 
Firſt Angle of Incidence GOd 62 49 
Angle of Direction d © C add 14 22 
Amplitude of the Path G © C 77 21 
a 8 : 
As Radius — 90 10. 000000 
To CS. Ampl. of the Pam 77 21 9.340424 
To C. S. © Declination 12 a 9.989860 
To S. Latitude South 12 21 9.330294 
For ide dame of that * 
| it 8 . o „ „ 


Aſcen. Diff in Time is fab. 0 =: He Wy 


From 6'0 o 
Time Sun-ſerringrhere 5 48 56 ＋ 24 Hours, 
Time at London ſub. 14 25 6 
Diff. Meridian Eaſt 15 23 50 = 2300 5% 3oll 
From 360 0 20 


Longirude from Londen a 42 % 


1 4 
4 * 


— he. * 
_—— - I 4 IF * * —— IP „„ 


7. To find the Place on the Globe, where the Sun's low- 
er is juſt rouch'd by Fo r 9 r in ri Me 
Alien. | SC 


o EAAT Ilex | 


5 2 * 90 83 So D 
Se midiameter of the Penumbra "4 06 Lets 
Moon's Diſtance in Earth's Axis 925 42 32 Rem 

Sum 424 | 
Exceeds the Semid. of the Earth's Disk 358 18 Th 


Which proves, this Phanomenon will not be any m_— con- Nont 


ſpicuous. 5 
„ N 8. To 


' Fo find the Place on the / Globe; where the Sun's 
3 Limb is Ah by. the Moon's * Limb in the 


Meridian. 


\ 
OPERATION. 
b | 7s . ove ECT | oat WT | 
2 Semidiameter of the Penùmbra 41 3 
3 Diſt. Moon in Earths Axis South 42 32 
5 Differen ene 10 40 
 low- | TS 5 | 
> Me- Now ſay; 
- i . . 93 * | 
As Semidiameter Earth's Disk 3498“ 3.543820 
To Radius —— 90 OO 10.000000 
So Difference in Second: 640 4.806180 
To S. Arch Merid. © & Fertex 10 33 9.262360 
Sun's Declination North 12 18 
Rem. Latitude No! h 1 


This Place falls on the Globe, in the — Ocean, 


con- Nenh of Mare del Jur. 


8. To The 


„ 


. 
| 8 The. Central Shade of the Moon in this Eclipſe firſt touch, 


Un ANG eO. 


eth the Globe in the unknown South Ocean Lat. 537 19. 


and Long. 130? 21' 45;, Eaſt; and bends its , Courſe North. 
Eaſterly, where in the ſame Ocean it gives the laft ftroke, 

and goes down Centrally Eclipſed ; but will ſcarce' be ſeen 
by any, by reaſon of irs Remoreneſs from the European In. 


ders. The Shadow paſſes over the Globe with à Velocity a 


37 Miles in a Minute of Time. 


In any Solar Eclipſe, when. there are three Angles of [ack 
dence (which I have explained in Page 181.) that Place on 


the Globe, where the Sun riſes as the Eclipſe ends, is the 


moſt remote Place ro the Weſt of London that ſees any thing 
of the Eclipſe ; and where the Eclipſe begins at Sun ſetting, 


.. | | 
Bur if chere are only two Angles of Incidence, that Place 


the moſt remote Place Eaſt of London that ſees any thing 


- Where the Sun riſes Cemrally Eclipſed, is the remoteſt place 


Weſtward from London ; and that place where he ſets Cen- 
trally Ectipſed, is the remoteſt place Eaſt, that ſees any thing 
of that Eclipſe. PR. 


| Theſe things being rightly underſtood, when you hav | 
- finiſhed the Work of any Eclipſe, according to the above 
Directions, have cecourlſe ro a Terreftrial Globe, and lay: 


Thread from the Place where the 8 riſes as the Eclipſe 


ends, in the firſt Caſe, to the place where the Eclipſe begins 


at Sun-ſerting ; or, from the place, on the Globe, where 
the Sun, in the ſecond Caſe, riſes Centrally Eclipſed, ro the 
place where he ſers Centrally 1 1 ; and that Thread, or 
a Chalk ſo drawn, ſhall repreſent the Paſſage of the Center 
of the Moon's ſhadow over that part of the Globe during the 
time of the Eclipſe, | 


cu 


& touch. 
5 199, 
> North. 
ſtroke, 
be ſeen 
an Tri. 
OCtty of 


of Inc. 
ace on 
p is the 
y thing 
| ſetting, 
7 thing 


at Place. 
ſt place 
s Cen- 
ny thing 


ju have 
e above 


HaAf. 


UAG SCO A. 


6 


ut 1 * 1 SEG: ; | _ 


. 


6 „ YA . 4 Aud ta vw, - as — - 
: a N * " k p g 5 : l 


CHAP, xn. 
Fj and) 


as 50 Cal TY 1 the 27 7 Appearances of the a 


% oo 
Th £ on 


4 


— » 4 
Mm 
ig 
by 


| Jul "£4 17 3 
me tr. G. Lon it ©: © eee 
5a Tin TOY 
8 ; 

þ wag 2 

ly - 246 22 ; 

onrs 3 
Minutes 49 
HOY, 47 

ean Motion 

quation add 
Sun's Str. Place > 
Eq. Time tr. -& 7 & |Longin Fo. Node LES 
Imo-1739 © LI 10 > Th 728, * * oh 32 
Apr | HER 1:15 b la 0 neweh 
Hours 3; 38 3 5 | 
Migutes 49 met 54, ? 
deconds 475 26 
Mean Motion 4 13 47 16 
Equaz. ſub. 27 19 
I inher Orb 4 11 39 57 
Node ſub. 44 I A. 36]! 
Arg. Lar. | ©, 39, 6 21 3 
True Lat.. S. 4. 2 25 | 
Reduct. ſub, | 2 18! 

32 7 — rr emnmprnr—nnns >» tid a 
Ecliptic Place 4 11 37 42 jay” 


\ 


-_ ; | "IT 

4 : 7 ? \ 25 i 1 2 5 > © + " if 
U . * 3 4 a” £ 2, e Þ # * 1 
URANO S GOA 8. 


n re WP 1 = 
Equal Time, true & at London 1739, 7% a 3 49 Fr 
Egquation of Time ſub. „ oy, eee 5 36 
Apparent Time s 24 3 44 11 
Time of Reduction fubrract and 4d 1 4 54 
_ Time) . 0 ed 3.39 17 
Or tne ciprig Conunctioniy yy 24 3 49 5 
Diff. Hor. Parall. 85 and 45 d. a Disk 55 5 
— —ꝛ 1 
Semidlameter of A Nee, A, 4 TOR gn. 1530 > 9410.14 
Sum, = Semidiameter of ſe  Pehiltnbirs. © i | mM 
Sum, Earths Disk and Penumbra S A n 
Difference Earth. Disk and e © oY 23 39 
True Latitude of the Moon N A. Od 3 
True Hourly Motion of 0 A 8 8 85 2 . 
Angle of the Mobns Way = e Bs 8 $* 41. 0 
Angle of the two 4xes = e Oc, AT Rn, 4 0” 
Angle of Direction 2 © C - 8 5 irn 
Suns Declination North eee en ee Tv 0 
Firſt Angle of Incidence = 40 "I | eee 


Motion of half duration d ©; er, . 
Time of half duration ſubtract and adi 228 44 


Second Angle of Incidence d B 17 20 0 
Motion of half duration Centr. dB 984. 6. 2 16 24.6 
Time of half duration ſub. and add 3 35 4) 
Diſt. Moon in Eareb Axis = Ch 73268” of "#2254728 
Motion from SN 581“ 2 ou REP RIS . "9 4l 
The ſame in Time ſub; 181 TY | 5 . Ni 
Dift. Moon in Axis Ecliptic = '© E 
Moons Laritude a C= CR=3082/! e 51 2 


Now, 1 Kording to FProcepe: 1), of my Gem, 1 have 1 
the above ec found the times when cd | 


# 
"i 
i 
# — WE 0 


The Eclipſe begiks at 3 1735, 2 Moors 41 . 33 
Centrally Eclipſed at Sun- riſing B 3 3 30 
Meridional Sun Centrally Eclipſed C 3 18 10 

Middle at d — — 3 39 1 
Nonageſimal Sun Centrally Eclipſed e 3 49 5 
Central Eclipſe ends at Sun- ſetting F 4 15 4 
The Ec ipſe ends at Sun-ſerting G | £781 
Total Duration is 4 57 28 


Tou 


: Un AN O 1208 0 P'I A. | 243 


: ” bo 4 ' - 
B 
5 — 


Von are always to obſerve, that that Pole which is of 
the ſame Name with the Sun's Declination, is always illu- 
minated; which in this Scheme falls in the Earth's Axis 
near C; Which Pole is purpoſely omitted, io prevent crowd- 
ing the Figure too much. | 

To find the Pole in the enlighrned Disk in any Projection 
(of this nature) make rhe Semidiameter of rhe Earth's Disk 
the Radius of a Line of Sines on the Sector; and from thence 
take the Sine of the O's Diſtance from the neareſt Pole, and 
{er it in the Projection from © ro P in the Earth's Axis, and 
that gives the place of the enlighten'd Pole in the Farth's 
Disk; and it is the North Pole, if the Sun hath North De- 
clination ; but the South, if he hath South Declination. 


& 


1. To 


244. UR AN OO. 


— 4 ” 
4 b n 


1 A. T0 find ihe Place on t : Globe, where 1 ipſe be. 
* at e * enter of f the —_— 15. ſhes 


Fg N B 
[ 15 By the nue Webs. 5 \ | / 
45 Srpakrion,. 
H./ a. Pp \ d. h. 5 oF 2 
E453 tlon of Time ſubtra KS 5 5 36 | 
Equal — — 24 116 9 
Sun's — then\ n the Aſcendant N 11 23 47 
Sun's Right Aſcenion | — 134 2 0 
Apparent Time from Noon add / 17 38 15 Bs C. 
Sum, is R. A. NA. Cæli * Londun „ 151 40 1 To R 
Sun's ls Ph North ES 17 21 _ 
For ie Angie Orlene. a c 
"Fe , 1919 
"| Firſt Angle of Incidence d OA 32 24 As S.! 
bo Angle of the Moon's Way Se Od add 5 44 To . 
|| | 2 Orient Se © 4 in Scheme above 2 oy — 95 
| | | N 9* 
„Por the Latitude of the Place i in a the about Scheme 1875 


— * 


— 


4 
| 
i 
l 
i 
| 
| 
1 
l 
{8 


UxNaosScovia 


* - * — * f . * 1 
e ye ion nyt. ER 8 ? - 
HE ISS EATS I LEH DIG T1 * | £ ; * 


1 4 5 # Fa 5 : 4 
P5934 1 UA 
Lo £5 2 
, e . 1 4 
Fa A 
K *. 
ä ine. * 7 +3 4 
* , 
8 15 Bs Ct. = A RL Orient 58 5 5 9. 794262 BO) 
To Radius ©£ ow 90 o 10000000 


1 5.) 8. 
10 | - For the | Dose of this Place. 565141 


0 So C. S. N & Longitude 48 26 9.82163) : 

To Ct. NAR $0 Þ © 43 IT er a or 2a Þ 

Add œæ Qt x 223 29 | A: = K 16 omi! 

Z L XR e e rei A HQ 
e } 7 = 

As S. NA R 42 11 Co Ar. o. 16473 t | 

SoCS-SAR 58 5 9.723197 


DEA As North „ 43 2L 32k: 4 e 


Fad 
oe 
Kerne . 
1 11 42 11 12 21 8 n 13 18 
8 * 
1448 web 
4 * 
25 


4 3 bol 50 oo” 40.600000 
To t. Latitude North 10.002779 
Foe. Gs Declination Nb 1211 — 9.454743 
Jo 8. 6055 onal Difference ſub, 18 20 9.497522 
Ans Rig Werne 9miT eee 


n ne 115 47 Ol 19 6012814 


2351 49,15, 
34 445 W 
Tis on the Globe, in che en Ocean, yur 


ge and America. 422 1 WA got 390 . $4 


YURanoSCconmfm 
2, By the Flanfrdie Method, 


Wer 


Firſt An le of Incideubs 4 - A a 5 N n 4 Sec 
Angle of Direction 4 8 Cab.” 6 Ang 
— of the Path C O4 PETE An 
( in the Univerſal Diagram. . 
#7 n 

As Radius — 90 00 | 10,000000 

To C. S. Amplir, of the Path 41 58 9.871301 

80 C. S. © Declinan ion 19 27 9.979776 

To S. Latit. of che Place North 45 12 * 985107) 


For the Difference of Meridiahs: 


| resse +82 mn N £ n 
The Aſcen· bit in time is 2 20 ben 
6 From 8 * 85 6 ỹ - I 238 
Time of Sun "oi 11 £h 4 46 40 »4424 Hours 
Time at London ſub. 6. 0.4.40 33 Rmo! 
Diff. Meridians to the Bas > 15 36 7=134&1 4% 

| (as before, 

+4 gerd. ent He? xx £: : 


5 X £ > £ & 4 


2. Ts: Bad the 3 on 0 Globe, here the ech 
of the Penumbra is when the 8 Wa 18 ſeen to riſe Central) 


Eclipſed. N #10 bin ig no S007 10% 

voor? By the e Method. — 217791 

| LOT bi! . 4 

0 P. ER A TO: N. a7 2 0 
LET 2 OL s 4 Ty ny 15 4 Nit 15 Ine | 4. k. 1 of; " 
Apparent Time at London, 1739 1 4 3.3 30 
Equation of Time add ; Ne Jo Pils 5 46 
Time | Jutz 3 
Pact 9 &þ = i K. 11 $ if 
Sun's, Right 33 8 abn. 1 1. 73 4 6 

Asgarchs Tine rom Noon add 115 1775 2 3 
Sam RAM. — hy 3dolO d no 4s 381 ; 
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Sun's Declination North mb. bus N 
7% © A 


L 


01 


1 e 


1 
5 8 N 
s © at 34 
* 
Jour: 
1 75 
4 el! 


before. 
5 


* 


[ * 4 #* 
3 7 * 
1 


Center 


entrallj 


\ k 
J 
3 
1 4 
oa. 
= : 
4 w 
* 


6 
* „ 
3 \ ug 8 

192 


WD GOO 


IS 


U ANOS OOo IA; 


För the Angle Ori- 
Second hogle.of-Incidence 2 B * 17 20% 


2 ; ; 
Angle of the * Way=e © 4d add 3 44 

Angle Earned OL TT Hohn ie v6 
4 * 4 SE {0 SITE 

4 * # 9 A * — 1 * 
18 

1 3; © & 'F $13 

„ „* 

1 
9 
8 , * . 
$330 ry n 
| in 
* 
„ * 
ke 
ds 3 2 
„ 5 

For che Latitude of rhe Place: „ 

Ms „ 10er - . a 1 

= . 6 , LN e . 2 þ 2% 2? 15-87 0h 

. , WT R ; 1 1 14 

= A 


10.37/79 
10.000000 


ug. NR 5 
To Radius 90 00 
So. C. S. A 48 22 9.822404 „ 7 
we k. * R 74 14 „eee 3 
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The Moon's Shadow paſſeth over the Earth with 4 Veloci- 


ty of almoſt 32 Miles in a Minute; which is bur a flow 


pace in compariſon to what it goes when the Moon is in Pe- 
rigeon; for then the Shadow travels with a Velocity of 41 
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time, See my Syſtem, Vol. I. Page 442. 


45 elfe bs young Tyro in theſe matters, I ſhall here 
ſubjoin the Times ofthe Great Eclipſe of the Sun, that will 
happen in 1748, according to the Tables in my Hſtem, ice 
the new Equation in Fage 11 r, of. chis Book: k {avs 


2 b. A PE 


l oi rime rrue E 1748, Fuly "+, Lond 13 23 28 25 
Sun and Moon in — Tes 2 4 34 
Hens the Apparent time at t London of che — 
Beginning 1748, Fuly — 13 21 4 55 
Viſible Conjunction — 22 39 38 
Greateſt Obſcuration 22 40 49 
End | 1 — 14 19 1 
Total Duration 3 14 6 
Digirs Eclipſed are on the upper ide 10 26 13 

84 The 

1 2 
149 | 


4 nj ee Times of he Genera baun fa has, ie a 
Ru re ali 
deen time at Lenden of e 17 
4. . 
Ne ug at Sun n-rifing, 1748, ap xT 20 46 29 
Central Eclipſ 1 at Sun-rikng 21 49 34 
Central Eclipſe 1 in che Meridian N. 
Central Eels Wei 91 the Nee Degres 23 19 49 
Ent of the Ceed bau, * i Sus. ſeti ALD „ 
| Baule Sun ae e dir nw ah dd 
AA 91 12 rer . bal G 
2160 885. 187. en T 144 , 13 | 2010 BOW t nl ne 
Tb Latirades and Loogicades "where thoſe Appearance 
happen, are, . 85 1 „ Wu. 10 ni 
er, 2 Long, 


15 OC 
8 ©: j 


Sun begins 0 beg dipſed x at his auen 35 9 N. 51 10 W. 
Riſes Centrally Eclipſed ane 
Centrally Eclipſed in'tbe deridian 51 38 14 13 E. 
Centrally Echpſed in the Nonagese 48 47 — | 
Sun fers Cemrally Eclipſed * 10 30 76 24 


nd at Sun- ſetting ie m8. 33 50 | 
| —— J's lower Lande: 21 19 N. 14 13 
ower tought by Moons upper Limb beyond the Pole. 
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0 1 A p. XVIII. 


15 Ind 1 <a Serreſtrial _ the principal 8 ran 
cer of Solar Eclipſes. 


17 the Cuſp of the 1 with the Angle O- 
rient, or Altitude of the Nonageſ⸗ ime Degree, ta 


find where the Sun riſes as the Eclipſe begins. 


EX AMP I. E. 


Let it be required to find the principal Appearances of 
1 Juz Eclipfe, Juha, 17977 
Solution. 1. For the Latitude: iy 

Bring ak Suf place Qt 77 33 to the Eaftern Horizod ad 
there tay the Globe: Then take 3 Signs from the Sun's 
Place, and there remains 8 11* 33' for the Place of the 
cs amo Degree, which mark with 2 Chalk in the E- 
cliptic. n 

Then move the Brazen Meridian in * Notches of the 
Wooden Horizon, until the Place of the Nonageſime De- 
gree be elevated 589 5; then will the No:ch of the North- 

oy 


thern cur the Brazen Mane the Latitude of 


| 45% 27, 
the Place North.” ot 6 ap | 


F * 


2 For the Difference of n or © Longitude from 
London. 

Bring the Sun's Place in the Ecliptic A 110 337% to the 
Brazen Meridlan, and there make a Mark with Chalk: 
Let the Globe be elevated to the Latitude of the Place juſt 
now found; bring London to the Meridian, and [erthe lader, 
to the Time. of the Eclipſe 1 h. 11. 

Now move the Globe, till the Index p point at 12 at Noon 3 
and that Place on the Globe under the Mark made on the 
Brazen Meridian, is the Place where the Sun is Vertical at 
thar time; bring this Place to the Eaſtern Horizon, _ 

I „ 


266 beef 
the Meridian cuts the Equator in 1255 58' Weſt of Londy, 


which Place is in the unknown Ocean, where the Sun vj) MM — 
begin to riſe juſt as the Eclipſe 8 | 
EY 5 9Y — x ci 


2. To find the Place where the Sim wl Riſe eb} 
2 clipſed | Die. 0 1 


. For the Latitude · 


The Son s place is 1 110 387% the Altitude of che No 
napebeas Degree 23® 17 and the time at Lendon 3 paſt 3 


1 R 


SOLU'FI O N. M. 
Bring the Sun's place in the Eclip tie 11 43" to the Eaſt ien 


ern Horizon; then 3 Signs ſubrracted trom it, leaves J 11 whicl 
3807, the place of the Nona geſime Degree; which mark with 
Chalk. Then move the Meridian in the Norches of the Nona 

Horizon, till you have the place of the Nonageſime O 11 62 

287 elevated upon the Quadrant of. Altirude 239 1“; then Note! 
will che Notch of the Northern Horizon cut the Meridian at the L 
| Lad 23', which is the Latitude of che place dont. 


2. For the Difference of Longirade, ; 


Bring the Sun's place to the Brazen Meridian, aud chere W found 
mark the Meridian with Chalk; elevate. 7 4 Globe 
to the Latitude of the Place juſt found bring London Nom 
to the Meridian. and ſer the Index to the time 'of. the Eclipſe e, 
30 paſt 3; move the Globe, till the ladex point at 12 at hs 
Noon: Here ſtay the Globe, and obſerve what lace is un- Righe 
der the Mark made on the Brazen Meridian; for there the wich 0 
Sun | is Verrical at the given Time. by: 
Bring this place (being marked with Chalk) t to the Eaſt Th: 
ern Horizon, and the Degree of the Equator 15613 that zn 10 
now lies under the Brazen Meridian is the Longirude of the the Cc 
place foughr'; Which place falls on the Globe, in the un- 
known Ocean; where the Sun will be ſeen to riſe Centrally 
Eclipſed, ir being i in the Zenith, or higheſt part of the Globe 


at that time. 1 
| 34. 


3. To 


| Unano3connik 4869 


# 
cd. 
—_— 


. 


a — — 6— 
— 
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3. To find where the Sun is Centrally Eclipſed in the Nona- 

geſime Degree. ö #4 0% ee 10 
1. For che Latitude. 

Sun's Place N 119 40 the Altitude of the Nonageſime 


Degree 160 22“ and the time at Londen is 49 paſt 3 
in the Afternoon. > op 1 | 


 $OLUTITON. 


Mark the Sun's Place in the Ecliptic N 110 3 This; 
now the place of the Nonageſime * 70 it add ee 


e Ea. Signs, and it makes N 112 4 for the Cuſp o 

23 Signs, ane f the Aſce z 
N which bring ro the Eaſtern Horizon, 12 move the war 
on Meridian in the Notches of the Wooden Horizon, until the 
8 12 Nonageſime Degree (Sun's place) Leo 119 40“ be elevated 
Th 162 22” upon the Quadrant of Altitude; then doth the 


Notch of the North Horizon cut rhe Meridian in 54% 22“ 
the Latitude of the place North. nene 


2. For the Difference of Longitude. 


The Globe ſtanding elevated to the Latitude 76 22, as 


there found RT) 0 

be ound above, mark the Sun s place in the Ecliptic Leo 11% 40% 
N bring that to the Meridian, and ſet the Foe 4 Y > ab 
62% Noon; then move the Globe, till the Index points at the 
Nr Hour at London 3h. 49 P. M. The Degrees of the 
as Equator now under the Brazen Meridian 191 24' are the 
1. Right Aſcenſion of the Mid-Heaven at London; which mark 
with Chalk: Then to the Sun's Place N 11 40 add three 
Baſt > - pap fa m 11 40. 1 * 
Fo — This Point of the Eeliptic doth nor Aſcend, [See Pap 
z that in that Latitude; for which reaſ 1 

| | on the G ; 

of of the C ourroverly. obe cannot decide 
ntrally | 


Utairo foo; 


—— * „ ts ak M6 YL * S 1 8 „ 


4,4 J0 find the place on the Globe, where the Jun 1 MM .. 
| Centrally Eclipſed in the Meridian. . Sun i lied: 


1. For the Latitude. 


Siven the Suns place A 112:38/,) and the Altitude of the 
- + | Nonagefime Degree 21 10, with the Nonageſine gree 1 
Degree IT 23926. e BUT © Y 


SOLUTION. 


| >: To the Place of rhe gs. — Degree add three ö ns; Les 11 
the Sum is R230 26% the Cuſp of the Aſcendant. K SighsT 


| wis to the Eaſtern Horizon, and move the Brazen Metidian I green. 
| 


in che Notches of the Wooden Horizon, until the place ofthe The! 
© Notageſime Degree K 23*-26'cur the Quadrant of Altitude in Ml Horizo 
211%; then doth rhe Northern Norch of the Horizon cut I 41 wir 
the Brazen Meridian in 86*34 North beyond the Pole for degrs'3 
the Latitude of that place. > ' © e 
ence of Longitude. _ 8: 
1 dry North. 


2. For the Diffe 


4 44. 7 ; EY F 11 2 „ 3 1 8.0 „ T6777 2 0 0 5 | 
ring London to the Meridian, and ſet the Index to the 
given time of the Eclipſe 3 h. 187: Then move the Gicbe 

till the Index points at 12 at Noon. 1 


Brin: 
to the | 
Mark c 
en Lati 
Meridi 
15% P. N 
Noon. 
N | | | Marken 
76 319 FF * BY Sun is 

| f | Hiſpans 
the De 


Now the Degrees of the Equator under the Brazen Metis 
dian are 499 32, which is the Loogirude of the place to the 
_ Weſt of London, where the Sun will be Centrally. Eelipſed in 


ile Meridian, and Latitude $6? 34/ North beyond the Pole. 


1 8 | op 
fi 3 * 5 5. To 


URANOS COP 6 
| * a Y * 1 9 : 
. * — # % * * 0 — A 1 . ts 4 
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WL | e — 
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1 1 To find. the Place: where the Sun ſers | Centralh: E. , 
Sun is clipſed. 
5 1. For the Latitude. 


Given the Sun's Place N 11 degr. 41 min. the Apparent. : 
time 4h. 15 P, M. and the Altitude of the Nonageſime De- 
gree 1.1.degr. Zune | | 


SOLUTION. 


ed 


Becauſe in this Caſe the Sun is ſetting, bring his Place 
Leo 11 degr. 41 min. to the Weſtern Horizon; add three 
Sighs 170 it, and you ha ve the Place of the Nonageſime De- 
gree 1 degr. 41 min i 5 ö | 

Then move rhe Brazen Meridian in the Notches of the 
Horizon, until you bring the Nonageſime Degree Mt 11 deg. 

41 mim tobbe elevated upon the Quadrant of Altitude 11 
degr. 30 mim equal to the Angle Orient: Then obſerre 
what Degree of the Brazen Meridian is cut by the Notch - - 
of the Modem Horizon ; for that is the Latitude, or Poles 


— 


1 


Elevation ſoughr, which in chis Example is 36 degt. 35 min. 
North. 85 elne 1 5 | th 
by 3109 


2, For the Difference of Longitude. 


* Bring the Sun's Place in the Ecliptic Leo 11 degr. 41 min. 
o the Brazen Meridian, and over the Sun's place make a 


let. Mark on the Meridian, the Globe being elevated to the giv- 

the en Latitude 56 degr. 25 min. North; bring London to the : 
Meridian, and fer the Jndex to the time of the Eclipſe 4 h. 

15 P. M.. Move the Globe, till the Index point at 12 art 
Noon. Here ſtay it, and obſerve what Place lieth under the 

Mark made on the Meridian for that is the place where the 

dun is Vertical at the given time) which is the Eaſt End of 
Hiſpaniola Bring this place to the Weſtern Horizon, and 

he Degroes of the Equatoe r. 


IP 4110 0 * N 
270  UxRanosCobPlaA 
Now, under the Meridian are 54 14, the Longitude Ext 


of London; the Place now in the Zenith is the Taſt Moſcovia, 
where the Sun will fer Centrally Eclipſed. en 0, 


r 


Z 


. 


6. To find the Place where the Eclipſe ends at Sun 


„„ 


Given the Sun's Place N 11457, the Apparent time at 


London 6 h, 8' 59” P. M. 
gefims Degree 46* 43/. 


and the Altitude of che Nona. 


1. For the Latitude of the Place. 


Becauſe the Sun is ſerring, bring his place in the Ecliß- 


tie N 11 degr. 45 min. te the Weftern Horizon; add three 
Signs to it, and you have the place of the Nonageſime De- 
7 gr 4 4 


M 11 degr. 45 min. 


Then move the Brazen Meridian in the Notches of the 
until you bring the Nowagefime De- 


Wooden Horizon, 
gree M 11 degr. 45 min. to be elevated upon the Quadrant 


of Altitude 46 degr. 43 min. equal to the Angle Orient, or 


tion fought, which in this Example is 25 degr. 48 min. 


Altitude of the Nonageſime Degree. Then obſerve what De- 
gree of the Meridian 1s cut by the Northern Notch of the 
Wooden Horizon; for that is the Laticnde or Poles Eleva- 
North. 

2. For the Difference of Longitude from London. 


Bring the Sun's place in the Ecliptic A 11 43 to the 


Brazen Meridian, and there on the Meridian make a Mark. 


The Globe being elevated to the juſt now found Latitude 
25 degr. 48 min. N. bring London to the Meridian, and ſet 


the ladex to the time of the Eclipſe 6 h. 8' P. M. Move 


e ] U — ] 


x 


the Globe back, till che Index point at 12 at Noon. 


lere ſtay it, and obſerve what Degree of the Equator is 
under the Brazen Meridian; for that is the place where the 


Sun is Vertical at the given time, which is the Gulph of Me- 
xico in America. 98 | 


Bring 


Brin 
of the | 
girude | 
Globe, 
the Ecl! 
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all the 
can haf 
the Ear 
bra is a 


| Caſes ( 


firſt, ro 
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min. fo 
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until th 
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Degree 


| URNAOSCOPIA. Wo 
Bring this Place ro the Weftern Horizon,; and the Degree 
of the Equator then under the Meridian is 6? 39“ Eaſt Lon- 
gitude from, London. Now look upon the Zenith of the 
Globe, and you will find Techort in Barbary ; at which place 
the Eclipſe will end at Sun- ſetting. 


Thus have I fully qdemonſt rated by the Terreſtrial Globe 
Stn. all the Appearances of this Solar Eclipſe, which are all that 
ie) can happen; becauſe all the Penumbra doth nor fall within 
the Earth's Disk. - Bur in thoſe Eclipſes, when the Penum- 
e at bra is all involved in the Disk, then there will be two more 
one. M8 Caſes (as in the Sun's Eclipſe December 28, 1730,) that is, 
frſt, ro find the Place where rhe Eclipſe is at Sun riſing; 
and the other is, to find the Place where the Eclipſe begins at 
dun · ſeiting. Of theſe in their Order. 5 Fl 


lip. c r e 1. 17 — — 
Fee... ET 15 | 

De- 1. To find by the Terreſtrial Globe, the Place where the 
, Sun's Eclipſe of Dec. 28, 1730, ended ar Sun riſing. 

the E | 
De. 2 | „„ 
ant Given the Apparent Time at London, Dec. 28 21 25 34 
or Sun's Place he he — ä 
De- Altitude of the Nonagefime Degree 1 0 48 0 
the Er 

Vas 1. For the Latitude of that Place. 


SOLUTION. 


Bring the Sun's Place in the Ecliptic V$ 17 degr 43 min: 

to the Eaſtern Horizon (becauſe the Sun is rifing) and from 

be ir ſubtract three Signs, and you will have a 1) degr. 43 
min. for the Place of the Nonageſſme Degree. 


de Then, becauſe its Altitude is 90 degr. 48 min. from the 
ler North Part of the Horizon (becauſe the Sum of the third 
VE Angle of Incidence 85 degr. 11 min. and the Angle of the 
„ [IE Moon's Way 5 degr. 37 min-. is more than a Quadrant) move 
* tne Braſs Meridian in the Notches of the Wooden Horizon, 
he until the Place of the Nonageſime 17 degr. 43 min. be ele- 
le. vated go degr. 48 min. from the North part of the Horizon, 


or 89 degr. 12 min. from the South part thereof; then the 
Degrees cut by the Southern Notch of the Horizon upon the 
in Braſs- 


* 8 - * 
V 2 : q . 
3 * 
” 


=" URANOSCO,P 1A; 


Braſs-Meridian, are) degr. 41 win. which is * Tex 
of the Place South. 1 


*. the Difference 111 nn en — , 


2 


The Globe being elev acc is to the Latitude of” 7 9 a 


min: Sourh#;juſt.n now found, bring the Sun's, Place in the E. 
cliptic v8 1) 43% to the: Brazen Meridian; make a Mark; 


then bring London to the Meridian, and ſet the Index to ile 


time of the Eclipſe 21 h. 26P. M. Move the Globe; till the 
ladex point at the upper 12, or Noon. 

Now the Place on the Globe under the Meridian, kid 
you mark'd, is the Sea betwixt the Kingdom of Moniotapain 
South Africa and Ladagaſcar.. Here the Sun as Vertical x 
the given Time. Bring, this Place to the Eaſtern Horizon 
(becauſe the Sun is riſing) and obſerve the Degrees of the 
Equator under the Meridian, which in this Example are 54 
degr. 33 min. Weſt Longitude from London. 

Now, as the Globe ſtands, look on the Zenith, and you 
will ſee the Country ot the Amasons in South America; 5 10 
which place the Eclipſe ends at Sun. riſing, | 

This is the, moſt * place that ſees che e 


7 - LR : $ F A ö * 
* mY * 
— wot. % * . — | © % S. © * — -_- of 1 7 4 < * 1 * - # 4+ S - * 
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Y as 'To find the Place on the Ab Where the Eclipſe be 
Zins at Sun- ſexting,. 
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Given, the Koa Time at Lak 22h, 59min. 38", 
the Sun's Place V$-7 degt. 47 min. and the Altitude of the 
REN me 8 79 There 34 min, 


* For -the Laricude. 


* 1 19 & : ' 
LL 5 _ . K 
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SOLUTION. 


Bring the Sun's Place vs 1) 4)“ to the Weſtern Horizon 
(becauſe the Sun is ſetting) and ro it add three Signs, and 
you will have 7 17 47 for the Place of the Nonageſime Do- 
ree.. Then, becauſe its Altitude is 79 degr. 34 min. move 
che Braſs Meridian in the Wooden Notches of che Horizon, 
until the place of the Nonageſime Degree Y 17 47 be eleva- 
ET, ted 599 34 from the South Horizon. TS 
which Now, the Degrees cut by the Northern Noteh of the Wood- 
0h in en Horizon, are 16 degr. 36 min. and ſuch is the Latitude 


. 


— 1 


ical a MW North. 


— Hl 34710 e ee e en et z nogioH e eg 

of the 2. For the Difference of Longitude... 

are | 45 | : | 2 aucls 77 

* The Globe being elevated to the Latitude 16 degr, 47 

1 you min. North, juſt now found, bring the Sun's Place in the 
Ecliptic ys 17 degr, 47 min. to the Braſs Meridian, and 


there make æ Mark exactly: over the Sun's Place; then bring 
i London to the Meridian, and ſet the Index to the time of 
the Eclipſe 22 h. 59/1 38/' P. M. Move the Globe, till the 

Index points at 12 at Noon, the Place under the Mark on 
the Meridian, is the Weſtern Coaſt of Monapot apa in Soutn 
ſe be- Africa. Here the Sun is Vertical at the given time 
Bring this Place to the Weſtern Horizon (becauſe the dun 

is ſetting.) Here ſtay the Globe, and ſee what Degrees are 

38% on n the Mark on the Meridian ; for the,. 
of the are the -ongitude from London, and are 98 degr. 4 min. 


wy 44 TT” 


a 


© 


Eaſt. 6401s 7 g 11 2141 i 4. 1 11 „ 
Now look on the Zenith of the Globe, and you will (ee... 
Pagu in the Eaſt Indies. This is che moſt Eaſtera Place that 
leesany thing of this Eclipſe;”> 2 a ng 
C UITQESEI HW 1137 DOES 2 
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Becauſe the Solution by the Terreſtrial Globe, of finding -/ 
the Places where the Sun is Centrally Eclipſed in the Nena. 
geſime Degree is the moſt. difficalt,' and my Deſigu of Wri- 
ting being to make all things plain to the meaneſt Capacity; 
therefore for the ſake of my younger Readers, I will add 
„ agother Example, which ſhall be of the Sun Centrally E- 
YU: clipſed in the Nonageſime Degree, Anno 1730, December 27th, 
r h. 12'42z"; Sun's Place vg 17? 45', and the Altitude of 
theNongge/ime Degree $7* 46. 
pr SOLU- 


UR 4 N'0ts/C:ooÞ Ling: | / 


$0LUTIQN.: 
N 8 For the Latiryde;ofabas Mace: 12 S4 45d 


| Mark hy San place in the; Reliptic 
This is ngw the Place of the. Nenageſime Degrees, 

Jo it. add:three Signs, and it, mabeg., Y 10. degr. 45 win, 
for the Cap of che. Nan ze Which. bring to the 


rn. 
Horizon: Keep it there, and move the Braſs Meridian, 1 in 


the Netehes ofthe: Wooden Hetizon, untilat N e 


Degree. (Sun S place). . 1) degr. 4 min, Deo, on 
the Quadrant of Altitude 87 degr. 46 min. 15 t by 5-4 


part of the Horizon; then doth hs South Notch of the Hori- 


zon cur the 6 20 degt. 2; min. South, the La- 


Ur e 


0 ine” 2 Fot the Difereccs af Loogirade, 
LE: 1:8 BAM =; : 


The Globe franding, elevated 0 the, Latitude, ks 2 


min. South. mark the Suns place in, rhe, Feline e 25 


45 minutes, Which bring to the Meridian, and ſet the-l 


to 2 at Noon ; then move. the Globe: till ther! des io — | 


the:given Houy a8 h. 13 min. at Lenden, the Degrees pf ih 


Equator now under the Meridian 262 degr. 24. min, are th 1h 


Right Aſcenſion of) the Mid-Heaven at Inden; which mark 


with: Chalk. 'Then.co-the. Sun's. place add three Signs, the, 


Sum 1s,” V 199/045 Bring: this to the; OO any Jorizon, 
and there fray: the Globe; the, Degrees.of; the Bquator NOW. 


on the Meridian are the Right Aſcenſion ef the Mid- Hea- 


ven 288. degreęs, 5 5. minutes. the Place, wherg the,, Pine is 
Cenwally-Eclipſed/in.the.1 
the Equator wich Chalk: Alſo count the Degregs, in the 

quator betueen theſe two Chalks, and you will find them to. 
be 16 degrees zu minutes, the-Diflezepce;of. Longimde from 
Londem. Eaſtiʒ becauſel the times ad Lendengwas - 7 
Fonts $1 G e nen 12 erer nem it is A 


1 2 f Y * 1 re! 1 'q 7 A 7 
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fame Degree; winch mark 1. 
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How exceeding pleaſant muſt it be to the young Aſtrono- 
mer, to take the Terreſtrial Globe in his hand, and at one 
View to ſee the principal Appearances of any Solar Eclipſe! 


This, I lay. is very ſatisfactoey, by reaſon he may examine 


the Calculations, and by chat means find out the Faults, 


. 
'T Py 7 WR 
12 | 


\ 5 8 
by ee — — th 4 


N CHAP. XIX. 


| Sewing bow to: obſerve the Phaſes of Venus and | 
#12 110 , 


H that underſtands what I have already wrote in my H- 
II fem of the Planets demonſtrated, cannot bur rightly con- 
ceiverhe true Syſtem of the World, I mean, the Heavenly 
Bodies themſelves, and how they move in their ſeveral Or- 
bits: For, fince all the Planets, as well as our Earth, are 
Spherical, Opaque and Scabrous, or rough uneven Bodies, 
they do reflect every way the Sun's Rays which fall upon 


* » 4 
, 


And it follows alſo from hence, that one half of every 
Planer (nearly) or that Hemiſphere which is turned neareſt 
the Sun, will be illuminated by him, and the other Hemi- 
ſphere muſt remain in Darknels | 
And becauſe the Orbits of the two inferiour Planets Ve- 
nus and Mercury are inſcribed within the Earth's Orb, they 
increaſe and decreaſe in Light as cur Moon doth: For 


when they are in Conjunction with the Sun in the upper 


E. part of their Orb, the ſame Face that they then ſhew to the 
to Sun, is alſo turned to our Earth, which is full, except when 
om. they are in, or near the Nodes, and then they are behind 
12. the Sun, and conſequently cannot be ſeen by a Spectator on 

our Earth; that 1s, if their Latitudes be leſs than the Sun's 


Such a Conjunction as this happen'd of the Sun and Mer. 
ey, Anno 1693, October 29, at 32 50" paſt Noon in N 16® 
52 5”, with Latitude 4 537 S. 4. 5 


T 2 This 


-. 
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This Conjunction, F. Ving put in his Almanack for that 
Year,' with the Calculation, to::fhew the Paſſage of Mercury 
over the Sun's Disk. Indeed, if he could have jump'd into 
either Saturn or Venus at that time, he might then have ſeen 
Mercury: as a black Spot in theosSun: For as Mercury was 
chen iu Scorpio, ſo were Saturntand Venus in Sagittary; "fo 
that an Eye from either of them might have ſeen Mercur, 
in the Sun. | | 
I mention this, only as a Caution to young Students, that 
they may not fall into the like Errorgas he did. 


In Page 426, of Vol. I. of my Syſtem, I have taught how 

to Calculate a Retrograde Con junction of Mercury or Venus 
over the Sun: But becauſe that differs ſomething from a 
Direct Conjunction, it will nor, I believe, be taken amiſs if 
I ſhew here how it is to be done 
All the difference is, in finding tlie Diſtance of the Planer 
from the Earth, at the time of the trus Conjunction: For 
as in the Retrograde Conjunction the Angle of the Sun is 
always 6 Signs; and the Diſtance, of Mercury from the Sun 
is ſubtracted from the Diſtance of the Sun from the Earth; 
Jo in the Direct Conjunction the Angle at the Sun is no- 
thing: The Diſtance of Mercury from the Sun is added to 
the Diſtance of the Sun from the Earth; and that Sim is 
the Diſtance of Mertury from the Earth ; (che like In Ve- 
& _SSe Nr ITO DISHES D 
aur) nen 18 . * e ig: N 2 15 7 fig tht 
Io make it more intelligible, take à Synopſis of the _ Cal- 
culation of the Conjunction above mentioned, as it happens 
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6 " VAT qt 7 4 + A WHT > . d. 1 . 
14081 time Re true Orbit & 1693, ober e 59 
Equation of time add _ —— e 
Apparent Time ; — 29 o 48 42 
A \=7 

****V• 3 8 8 3 „ 8 2 4 7 
Mean Anomaly of 410 44 31/70 22 21 40 
Mean Longitude 7 18 21 287 4 59 40 
proſthaphereſis ſub. +: + 1 29 21 {4 11 52 27 
Orbit Place 7 16 52 <7 pi ro y47 ny 
Mercury's North Made: fab: ov wr aw 1 14 42 12 
Argument of Latitude — — ——j 6 2 9 55 
Angle at the ucmn + © © © © ſow = mo 
icli of the Orb + — ——— 060 15 48 
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For the Lairude of Merewy. 


Diſt, © 1 © 98912” 4.995250 
Dift. © in his Orbit à © add 45513 4 658138 
Diſt 8 . TRIES 5. 15964 
As Diſt. & A © rand Co Ar. 4.840358 
To Diſt. 8 a2 0 65513 aa 9138 
So e. Inclinat. „ 0 15 48% 7.662244 


To +.Geocen. Lat. S. A. S844 v7 - pts: 


That my Reader dd a ri ight Idea of theſe Matters, 
Iwill give him another Exampte of the Conjunction of the 
Sun with Venus Direct, Anno 173 5, when ſhe will paſs below 
the Sun 45' 16”, See a Synopfis of the Calculation, and 
mark it well. 


T 3 | Equal 


* R AN 0 9 64 0 51 4 


# 5 
Equal time of the true Eclipt. d 1735 Jax. 8 21 8 o 
. Equation of time ſub. 1 1 
Apparetr dime 8 10 36 10 
© I 2, | 
S. o * |S. 0 77 
Mean Anomaly of 6 20 54 37|11 22 49 49 
Mean Longitude 9 29 14 J2| 9 29 54 16 
Proſthaphereſis add o 42 20] © 5.56 
Orbit Place 9 29 57 1210 © © 11 
Venus's North Node | & = == Au I 56 
Argument of Latitude — — 21715 44 14 
Reduction ſub. 4 — — | 3 | 
Eclipric Place 9 29 0 0% 11 © 0 
An le at the Sun | 00 0/0. 902 — — 
Inclination of the Orb 2 ˙ĩè² "2 8534 


For 5 Caticnde of Nane 


Diſt. ©2 © 98423” 4.993098 
Diſt. N à O curtat. add 72183 4.858435 
Pitt. * a. © 170606 5.231994 
As Dit. e a 0 ml Co Ar. 4.768006 
To Dit; 2 à © 72183, 4.858433 
So t. Inclination 2 25 34 8.627045 
To t. Geocen. Lat. S.A: 1 1 37 8.2 53486 
Sum Semidiam: ſub. 16 21 

45 16 


Venus below the Sug 


Now 


— 
nl 


ow 


| My be decreafin til ſhe 


the Suns Sefn 


Signs; of more than fix, or leſs than nine, Tay, 


Ua AOS, 879 


Now ſhe ſhews a full Face to the Earth, which I ſhall call 
12 Digits as in rhe Luminaries+)- e the time. from 


this, to her ee Conjunction with the Sun, the Light 
e to, her Retragrade Con- 


Fel Phere Beiiſg dur ed to- 


And en er r 


10 us, " becauſe now ſhe is in a right Line, if the Sun 


be in her Node, or fo near it, that her Latithde be leſs than 
13 ter . br ci time, ſhe wilt appear a black 
isk 3 


Spot in the Jan ⁊ 


And from this Conjurction, to her Bir Conjunction 
again, ſhe is encreafing in Licht, is horned, biſſected and 


gibbous, but on the reverſe fide to what the; was before, in 
going from the Direct to che Retrograde Conjunction. 


What I have here aid of FP , holds podd alſo in Mer- 
cury. * by underſthnding What goes before, it is 
ealy at all times ro khow Se! aſe or Fact either of theſe 
Planets will put on before, or when you look at them: For 
ſubtract the Sun's Place from the Hetiocentrie Place of Venus 
or Mercury, and if the Oiſtafice be teſs than go®, or three 


As Radius, 
To 12 Digits; 
So is T Co-Sine of half che Une of he Planer from 


the Sun, | 
To the Digits and Decimal Parts of a Digir then light. 


See the Scheme in Page 66. 
But if che Diſtance be more than thtee b, or leſs than 


nine, ſay, + 
As Radius, | .. 
To 12 Digits lighr ; 

So is the Sine of half rhe Diftance of the Complement to 
6 Signs, 
To the Digits and Decimal 1 light. 
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After this Wander have I leres the Rite Table ; ; 
nch News; thar in the firſt Semicirelè of their 


iſtante from 
the Sun their Digits of Light decreaſe; and in the other 
Semicircle, thar is, from 6 to 12 ns of their Diltagoe from 
the Sun, the Light increaſeth. 

But here it is to be . 4, chard in th firſt . 
tirele of their Diſta nee from the Sun, they are Occident, and 


therefore may be obſerved in the Bveni ng after Sun. ſet. 


But if the Diſtance of the Planet be more than 6 Signs, 
then they are Orient, and conſequently muſt be view d in the 
Morning before Sun:rifing. / a ork 

Bur here we muſt take care that we be not deceiv by the 
general Conſideration of her Phaſes only, ſo as to think that 
Venus will always appear bright and largeſt: For ſuppoſe the 
Earth at P, and Venus at N in the firſt Triangle, Page 66; 
tho Fur will then ſhine with a full Face; yet ſhe will be 
then ſo far from the Earth, that her Diſtance from us Fin 


more than compenſate for the Quantiry of her Light. 


Wherefore you may ex 1 2 to ſee her moſt brigh And 
Elongations. See the ure, 

age . 93 
And ſince her ſhining, or apparent Light increaſes in u- 
plicate Ratio; or as the Square of her Diſtance from us di- 
miniſhes, her Light will be much more 'increafed®*by her 
Approach to the Earth, than it will be Uwe” by our ſeeing 


| leſs of her illuminated Disk. 


So that the Table above ſhews ker true Light at ſeek a 
Diſtance from the Sun, but will ſometimes differ from the 
apparent Light, for the reaſon juſt now given. 


Nothing remains not, bur to -ſhew how to rr the 
Phaſes of Venus and Mercury with a Teleſcope. | 
In order hereunto, you muſt be provided with a Tele- 


ſeope 14, 16 or 20 Foot, and be ſure that the Glaſſes be well 
proportion'd to the length of the Tube. 


-'Then you muſt provide an Aperture ( which is A Word i in 
Opticks) that is nothing elſe but a piece of fine Gard or Paſt- 


board cut round, juſt the bigneſs of the Object Glaſs, with a 


round Hole in its Center, about two tenths of an inch Dia- 
meter, for a Glaſs 14 Foot long. Put this on the Inſide of 
the Object Glaſs cloſe to it, when you would obſerve the 
haſes of theſe Planets, and you * your End an- 


| ſwer' d. 


Note, 


wee, The Hole in the Pafteboard,. or Aperruve, "is by Te 
oy er. with a round hot Iron; 5 otherwiſe it will de amel . 

| a make the round. 7 K 
'Thro' this Hole an the Aperture che image of the Ohe thing 


5 comes into the Tube, and thence is cat to ebe Eye. . 
bits Mr. Auxout faich, he found, thar the Apertures at. Tele * 
copes ought to be nearly in a ſubduplicare arme of ry 
their Lengths. 10 
Ibis is only a French . £ For hag he. means, is bel no 
known to himſelf. This I can aſſure vou, chat the beſt way 2 
of firriag the Aperture to the Teleſcope, is by Trial; 25 oy 0 
| ae Proportion is no more than es 240 . or 46 h . 
to 10, Ge. gl 
The viable Area of an'Obj ect 1 mas or. dimi. 5 1 
| .nid'd by the greater or leſſer Aperture of the Object. Glass: 81 5 
All char is effected thereby, is the admittance of more or leſ; ſeen ; 
Rays, and conſequently the more bright or obſcure Appear Thi 
ence of the Object ei 
When you er at Venus thro a Teleſcope, you muſt uſe a will 


{| ded. le\s Aperture than for rhe Moon, Jupiter or van; 
8 _ becauſe her Light is ſo Vivid and Glaring. 

= The Table that I have here given, with practice is the on- 
ly Guide you can have for proportieniag an Aperture to 
i, yoar Teleſcope £ For if the Obſetvation agrees wich the II. 
=x dle, according to the Pianer's diſtance at that time from the 
| Sun, chen the Apertuce and Teleſcope ate rightiy proportio- 
ved, olſe nor ; and ſe by Trials you. muſt make i it beer or 

Piber, till you find a Concutrence. 


Anno 1734, Feb. 28, at 6 Hours P.M. 1 be Venit with 
| my 13 57 Foot Glaſs, and an Aperture as above deicrib'd, to 
have ſomething more than 1 Digit and half Light. J 
'. . Venus's Heliocenttic Place was then 3 Sigus 6* 14” 58); 

and the Sun's Place 118. 10 38 36"; her Diſtance from the 

Sun was 38. 15 13 22”, which in the Table _ 1.546 
Digies light, agreeing exactly with Qbſervation. | 

The Moon at the ſame time was in E, juſt pak be het Per 


un, wid ne n ene in Light, | 


A — 
. 
— 
W 


is bet 


ifficul 
> Objeq 


f ;Telef 
tion of 


7 is bel 
eſt way 
3 for a 
or as 5 


r;ditmi. 
Glass: 


or leſs 


the 0n- 
ure to 
he Ti- 
om the 
portio- 
ger or 


if with 
'd, to 
15 38% 
m the 
1,546 


* 
193 * 
k 
F g- 7 4 
1 
„ 


'S 3 ö 

— 

21 * 
# 4 

= 
7 

o To 

- Þ 


UnanDscop 11. 28; 
that it's poſſible Man can be adorned with. Certainly no- 
ching brings him nearer to his Creator, than to contemplare 
upon the Works of the Great Jeboavb. Tis indeed an Her- 
eulean Task to arrive at any tolerable Knowledge of the Fa- 
brick of rhe Univerſe : Bur if he finds the ineſtimable Gem, 
it makes a ſufficient Compenſation for all his Time and 


Coſt. pot 1 | | 
To underſtand the Sire of che Earth and Sea, and to com- 
pute the rrue Diftances upon the Terraqueous Globe, is very 


| wonderful, uſeful and pleaſant: Bur this is nothing to what 


pleaſure the Heavens afford us; there is room to entertain 
the Minds of the boldeſt Thinkers: For what can be more 
ſatisfaction to the Aſtronomer, than to point out the Times 
and Places in the Heavens of a Conjunction, Eclipſe, Comet, 
Se. and io ſhew on what part of the Globe they ſhall bemoſt 
ſeen, and where not at all 13 
This, I ſay, is very aſtoniſhing to the Ignorant, and thoſe 
unlearned in this ſublime Study; but much more to thoſe 
$kill& in this Science, to ſee how their Lines and Numbers 


agree with the Inequalities in the Planers Mations; which, 


infallible Demonſtration teacheth the Diſtances, Magni- 
tude, Motions, and Appearances of all the Celeſtial Bodies. 
The truth of all chis cannor be made more evident,” than by 
my Schemes of the Appearances of the Satellites of Jupiter, 
which are now publiſhed, aud ſold by my ſelf, and by all the 
Opticians in'Londow 3 where any one that has bur an ordi- 
hary Teleſcope, may be ſatisſied of the Truth hereof any E- 
vening when Jupiter is Viſible z for thereby you will ſee if 
any of the Circumjovials are wanting, which of them ir is, 
and where it is, whether in the Shadow of Jupiter, or between 
your Eye and his Body. _ | 

This is a Work ſo exceeding uſeful, that not any one who 
uſeth a Teleſcope, ought to be without, and which will be 
publiſhed Annually, if I meer with Encouragement. 

And here Ithink ir will not be taken amiſs, if I mention a 


a Paragraph of Dr Pemberton s, in the 18oth Page of a View 


of Sir Iſaac Newton's Philoſophy 3 becauſe ir poſſibly doth 
not fall into every one of ny Reader's hands, 


Upon 


- EY © 
44 


2154 Ußonithis (ſays he) I think, it is not improper to ment.. 
on a Reflection made by our Excellent Author (meaning 
% Sir Iſaac Newton) upon theſe: ſmall: Inequalities in the Pla. 
nets Motions; which conta ins under it a very ſtrong Phi. 
loſophical Argument againſt the Eternity of the World. 
4, It is this, That theſe Inequalities of the Planers muſt con. 
KEE tinually increaſe by flow Degrees, * till they render at 
length the preſent Frame of Nature unfir for the purpoſes 
, it now ſerves. And a more convincing proof cannot be 
deſir d; againſt the preſent Conſtitution's (Having exiſted 
% from Eternity than this, that a certain Period of Years wil 
bag wart”: „ 

I am aware, this Thought of our. Author's has been repre- 


ſented even as impious, and as no leſs than caſting a Refie. 


ction upon the Wiſdom of the Author of Nature, for framin 
a periſnable Work. But I think, ſo bold an: Aſſertion 00 
to have been made with ſingular Caution. For if this Re. 
mark upon the increaſing Irregularities of the Heavenly Mo. 
tions be true in Fact, as it really is, the Imputation muſt re- 
turn upon the Aſſerter, that this doth detract from the Di- 
i S095 5:4 | 
._ Certainly, we cannot prerend to know all the Omniſcient 
.Creator's ' Purpoſes in making this World; and therefore 
cannot undertake to determiae how long he deſign'd it ſhould 
Aaft. And it is ſufficient if it endures the time intended by 
the Author. The Body of every Animal ſnews the unlimit- 
ed Wiſdom of irs Creator no leſs ; nay, in many reſpeds 
more, than the larger Frame of Nature; and yet we ſee, 
they are all deſign d to laſt but a ſmall ſpace of time. 
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Sewing how to Conſtruct Tables of the Angle Orient, vr 
Altitude of the Nonageſime Degree of Latitude North 
or South. , * u eien # 1 In ht al 
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# 


FIRST, in any Latitude North, if Aries or Libra Aſcend; 
the Altitude of rhe Nonageſime Degree, or Angle Orient 
is gained by adding or ſubtracting the Obliquity of the E 
cliptic to, or from the Complement of the Latitude of the 
act, which is ever equal ro the Elevation of the Equiz- 
noctial. r ER 


& * 


„ EXAMPLE: 


QC 8 f 11449 78 , 143 A a tris vs 1 
In the Latitude of one Degree North, what is the Kine 


ſof the Nonagehme Degree, when Aries and Libra Aſcend 2 ? 


- 
. 
« *.. 


A DL? i % 


1 4 & #1 1 
f i : * #4 £ . 
£ 994 31 . e A. 4 #3 3 * f 
. ; - a . 4 K by W F *T 4 Ft ; % # * f * 
1 . © - ] 
— — ? . 
o 4 * ? :- J Fe 5 * 2 F 
7 * 3 "4% 12 * * # * 3 : . q 5 o - 


* * 
2 
: 1 = TEL 


FC „ | SE 171 22 
Latitude North te, Complement 890 
Obliquity of the Ecliptic ſub. and add 23 9 
Angle Orient when Aries Aſcends 65 31 
Sum 14 . 4 1 112 29 | 
From a Semicixcle ++ + __ 189% % % 

Angle Orient es Libra Aſcends 67 3x... y 
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© 418201 3216199 


PIE T TH WE TIS a. 


In the Latitude of 20 Degrees, and Aries and Libra Aſcen- 
ding, what's the Angle Orient? "Ha N 
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Obliquiry of the Eclipric ſub. and add 23 29 | 8 
Angle e 46 31 The 
| . 19 
From a Lemitteele e nts l 
Angle Orienr when Ar Aſcends 86 31 * 
15 ' | * Wa 80 x 20 X- AMP. L E III. 
HH 10 the e of) 6605 155 ee ang Libs or 
. r ee n T4 
O * E R A 8 I o N. 
ee ff ch 2.50 In the 
Larimade 66 + 1 Seren N the Meri 
Obliquiry of 7 Ecliptic fub. and add 23 29 nocttal, * 
Angle Orient when Aries Afcends  'o K. the Ang] 
Angle Orient when Lare Aſcends 46 58 Z. min, and 
| %% EMS S MS DO ment of t 
But when any other Digs of the Eeliptio Aſcends, then it be * * 
will require the Solution of an Oblique-angled Spheric Tri- 7 Ne 
angle; ; which 1 ſhall fully explain in che fol E by the 
r N u IL ag 
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In the Latitude of 519 32 North, when m2 4 PR Scruple 
of I or Aſcends, what is then the Alricude of the Nona- rr TL 
gelime Degree d 8 
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In the adjacent Scheme, ler the Circle HZ ON repreſent 
the Meridian of the Place, HO the Horizon, ER the Equi- 
notial, Y N a part of the Ecliptie, being 6 degr. thereof 

the Angle e I, the Obliquity of the Eclipric 23 deg. 29% 
nin. and the Angle V œ IT 141 degr. 32 min. the Comple- 
ment of the Angle Hot & 38 degr. 28 min. the Elevation of 
the Equinoctial in the given Latitude of London 51 degr, 32 
nin. North; to find the Angle Y IT e, equal to the Altitude 
of the Nonageſime Degree, or Angle Orient, which is form- 
ec by the Brlipeie Y IT, and Horizon HO. S 


7 *"FQLViTION. 
Firſt, Let fall the Perpendicular I. R to cut the Equine8s- 


[in Rat Right Angles, and paſs thro' its Poles at P and S. 
Then in the Right- angled Spheric Triangle YR IT, 


ds Ce. Ry N Obliquity 23 29 10362044 
0 Rading © — 90, © +  I0:000008 > / | 
CS. Vin the Eelipeiec 60 © © 9.69890 
To Ce. . YER ; 779 45 9.336926 
5777 —_ 
© | | | Secondly 


0 t * 10 

3 2 | | Lat! 

' | les 

77 J RV Ir Ont . 23 29 r. 0.037547 bles 

Tz 6 WAL, | 15 IL Co- Latit. 38 8 9.893643 * 

So F. > of T* 4 R | 7 : TY 457 3 4 % 9. 989997 4000 
To „ II. R (ub. I 56.335 9 921189 | | 


Rem. CV It & oe 21 34 when 1 


[5 ; Py 
* * 
. ; } % 
$ , F by, 
i 1 5 


 Scendly Without dee fall che — II *. 


OPERA 110 
To find the Side æ IL, | MA. 


F 4 
4 4 


385 9742 | N 71 2121 2 3305 


As. F. 4: * e IL . Pay 33 43 the 0.266168 1 0 


„ VS -# 


Tq S., Cr! V. IT ce 6 251 0 21 9.977. 31 


Soc$ A N H Obliquicy 5 2 8c 
| Tenge * IL, ors, 9.74408 
8 ide ITI, 5 145 _ a wb 3 nA 2 0 
5 1b fe Kab. 1 10 bunt: 2 TY. 2 774 1815 01 7 4 
9SBONY 5 0 1 ß 92 74 * 15 an 4 d 0 | 
Difference 26 18 Side nt} ied 26 ak = 5 — 141 1 
Half 13 9 e II _ 8 JE 23 29. 
| 118 3 
Hats 14950 "Half 59 13 
9 * 97 1 07 Ta mop 180 115% 67 1} o 133. #111 
111 ON | whicl 
ASS. logs wiky 28 1 OY o& 1 2. 9 C8 * 00 MR 30S ft | Qu 
To S. half Z 46 51 9.863064 nith, ; 
So e. half X of IL. 359 2% % 10.221513 don in 
To Ct. half reqd. * ds 37 * ws. 727593 miT 
Doubledy is L N @ + 21 14 ee re Chak 
. OIOLI EC 70 A to 


The 


n 


ing the following Tables, having particular regard ro the 
Latitude of the Place, and Degree Aſcending : Which Tas 
bles if you compare with the Globe, you will there ſee how 


'547 the Numbers come to break off in the Artic Circle, G.. | 

227 However, to make the Work more plain, 1 fhall herg add 

o 39 another Example or Www. | 5 

* In the Latitude of Landon 519 33 North, when Euneer os 

5 Capricorn Aſcends, I would know. the Altitude of the Nona- 
gelime Degree? | 


PROJECTION. 85 
| With the Chord of Eo degr. draw the Primitive Circle; 


wbich ſhall here repreſent the Meridian of the Place. 

5 Quarter ir, and draw HO for the Horizon, Z for the Ze- 
4 nith, and N for the Nadir. Becauſe the Amplitude ar Low- 
3 Lu in Cancer and Capricorn is 39 degr. 30 min. take the Se- 
3 mi- Tangent thereof, and fer ir from e ro S; then rake the 


fore, Chord of 51 degr. 32 min. and ſet it on the Meridian from 
TX gs \ _ from H to S; ſo ſhall P be the North Pole, and 
c E Jour . ; | ; 


\ 
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| The ſame method of Solution has been obſerv'd in fram- 
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To the three points P S and 8 find. a Center, and draw 
, 


| the Hour- Circle SS; make Z tO OP, the Latitude a 
of Leman and draw & œ R for the Equinottial, ”" 0 we: : 
Then becauſe the Oblique Aſcenſion of the Aſcendant at 5 
Londons 36 degr. 31 min. when Cancer Aſcends, from c 25 
a Quadrant = go degr. ſubtract the, Oblique Aſcenſion 36 Mt. 
degr. 51 min. from 90 degr. and the Remainder 33 degr. 9 AsC 
min. is the Diſtance of V from the Meridian . 10 b 

Therefore take the Secant of 33 degr. 9 min. and draw So e 
the Vertical Circle Z VN; the Oblique Circle PSS is Ml To c 
alſo the Soiſirial Colure, and cuts the Ecliptie V ©. ar Right prom 
Angles in S, and the Equinoctial in Right Angles in R. 

Therefore in the Obliqne-angled Spheric Triangle 1 S Rem 
there are known G, a Quadrant or 90“, the Angle 
S 23 29 = to the Obliquiry of the Ecliptic, and the N 
Angle c S the Complemenrof the Latitude 389 O 8287, to 3 
find the Angle & S V made by the Eclipric and Horizon, 1 — 
which is the Angle Orient, and is what we are ſeeking. ve 
By letting fall the Perpendicular S R, there are form'd 

two Right angled Spheric Triangles, viz. Y RS. and & In 
RS. both Right- angled at R; and the firſt is a Quadraut; ing, | 
becauſe RG being the Solſtitial Colure, paſſeth rhro' both geſim 


the Poles of the Equinoctial and Ecliptic, and therefore by 

the Laws of Sphericks cuts them both at Right Angles 
And becauſe equal Sides iubrend equal Angles, there- 
fore 7 R is alſo a Quadrant; for Triangles, mutually equal 


in themſelves, are allo equiaugular. 


4 5 © 
8 bs of , l Po MR 3 . 
4 . + 3 * ; 
J * 9 4 - o : * 
— 2 D ” 
W * 2 2 „ : 5 
P J _ * . * ＋ P F - 


„s Elevar-Equinot,” 38 28 9.793832 
rs longitudle 9 0 | 10,099900 
S0 S. £ & y S Obliquitß 23 29 9,6004099 


* 
F ip" 
1 x 4 - 


Now, 
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dean Now in rhe Right ansled $-heric Triangle & VF S there 
titude are given, the angle R e Gia 35” 28 rhe Elevation of 

e the EquinoAia', and egg the Amplitude in che Horizon 39 
in at 50!, to find the Angle S K, the Angle Orient. 

4 C A KEE: 
on 56 1 . . | 1 N * 3 
egr. 9 A= c.. R œ⏑ ˖ TD 38 298 20.059913 

| To Radius 90 00 . 140 000000 
draw So cs œ &r 9 30 10 "9 885317 
is ToC. Le R ſub. 538 37 9.785398 
Right From the . R e 
* Tc Rem. L S Y Orient 31 23 
Angle | | Fi | 
5 the Note, When o“ Cancer Aſcends, the Nonageſime Degree 
3 39 is in Y o, and lieth Eaſt of che Meridian; but when Ct» 
1200, pricorn Aſcends. then the Nonagefime Degree is Libra, and 
| lieth co the Weſt of the Meridian. View the Globe, and 

that will {atisfie your Curioſity. 01 
EX AMTFES*IHh. .. 

Irm d | | | 
nd & In the Latitude of 81 degr. North, and 9 degr. N Aſcend- 
raut; ing, I demand the Angle Orient, or Altitude of the Nona- 
both geſime Degree? : e | 1 þ | 
e by , : 
ngles 
here- s 
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= In this Scheme, in rhe. Triangle c M E, let the Perpendi- 
8 ilar be an Hovur-Circle P * S, to cut the Equinoctial ar f 
| _. Righr Angle in R. min, Af 
=_ Then in the Re angled Triangle MR = are known the firſt 
TW 2 21 degr and the Angle at & 23 degr. 29 min, to find latter, tt 
the a R FA 2. Bur le 


| 
B "Js J Bat . +. vo. 
| wh; ft, Peta 5 Angle Or 
| * Ce. L TY A R bine) 23 29 10 362044 if Cæprics 
| To Radius 90 © 10,000000 legr. 13 
Soc S. Ma loneitude . * mc 
n To C.. . K NM 67 55 9.680111 
| Then ſay, By the Homogeneal Parts, 
| 'T | Latitud 
| 4 "Eo legr. 17 0 
= As c. S. / MAR Obliquiry 23 29 Co Ar. 0037547 
= To Cs Ke R © Latit. 9 o 9.994620 
80S RM & laſt found .. 67 55 9.966910 
1 To S. C M R 86 16 9.999077 
| a Ta - | 67 55 5 
eb LE. 2 
From n 8 


li 7 Rem. onen 25 49 
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nd 
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Ir may alſo be ſolved in we Triangle * * e. 


In the Latitude of 66 degr. 31 min, North, and oꝰ Cancer 
Aſcending (or more properly ſpeakinę) De erding, the H- 
cliptic Circle lieth exactly in the Horizon, and conſsquent- 
ly hath no Elevation; as you will ſee, if you look into the 
Tables of the Angle Orient againſt Cancer and under La- 
titude 66 degr. 31 min. it is blank; bur if you move the 
Globe Weſtward, until o Libra Aſcend, the Anele Orient 
will be then 46 degr- 58 min. which is the doub! eof the On- 
liquicy of rhe Eclipric, | 

From which it is plain, that within the Polar Circles ſome 
doubtful Caſes will ariſe; becauſe a great a of the B- 
cliptic doth Aſcend in a Moment of time. 

As, for inſtance; In the Altitude of 67 Reger. 37 min. 
North, let Cancer 22 degr. 1) min Aſcend, the Angie Orient 
will be 15 degr. 13 min.; and when Capricorn 22 degr 17 
min. Aſcends, the ſame Angle will be 3 degr. 29 m In 
the firſt Ca'e, the firſt Point of Cancer never ſets; and in che 
latter, the firſt Point of Capricorn never riſes. 

Bur ler che Sourh Pole be Elevared, as before, and the A- 
ſcendant rhe ſame, viz. Cancer 22 degr. 17 min then the 
Angle Orient is 3 degr. 29 min. and Cancer never riſes. Bus 
if Capricorn 22 degr. 1) min, Afcend, the Angle Orient is 13 
legr. 13'min- and he firſt Point o Capricorn never lets, as is 
ann more rg in the following Work. | 
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Latitude 67 degr. 37 min. North, aſcqndant Hiking 22 
lezr. 17 min. what s the Angie Orient 2 | 
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l is $ Obzule, and therefore doubrful, nal 2 
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Secondly, In che ſame Eatirude of 675 3% Nonth, e. 
privmm 929 47 Alana chen what's the Angle Oriene 4 1170 
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0 
, In the Oblique- angled Spherical D YE, the 


Angle RW oe is ä 


94 OPE- 


: OPBRATION. „ 
8 „ 2 A F . | 
As Ce. 4. R vs 23 29 qo 10.362044 
To Radius 90 vo. 4 10.000000 TY 4 
Jo C. ZRGVY 80 39 9.2168 9999 By 


© Now, if the Perpendicular M R be compared with the 
. and 7. and at * _ will be oppoſite —_ 


As 7 LRY 23 29 co Ar. 0.037547 
To Cs. R — 22 23 9.965980 
80 S. BM V ſub: 80 39 9994191 


n / ' 8g 8 _ 9.997918 
Rem.  Y Ve — 3222 Angie Orient 


Which was wo be pr 8 and was found in Page 184, by m 
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0 H A . XXI 
* Kaplan, tion and Us 7 the felling Tables 


Ti E Tables of theNonageſ meDegree are made by he 
34th Problem of my Compleat Syſkem;; by u hich Ta- 
bles the Nonageſime Degree may be found to any Time 


and Latitude, as mentioned on the Top, or Head of each 


Table; where I begin with a Right Sphere. And in that 
Table only, I have put the Right Aſcenſion of the Mid- 
Heaven anſwering every Degree of the Ecliptic; and to 
thoſe that do anſwer the Place of the Nonageſime Begree. 
But in the other Tables have omitted the Right Acenſi 


on of the Mid-Heaven, it being needleſs to repeat it more 


than once in the Tables. 
Therefore, when you have, {by Prob. 27, of my Stem) 


| found the Right Aſcenſion of * Mid-Heaven, ſeek it in the 


Table of the Nonagefime Degree for the Latitude of No 
Degrees, and there are given both the Culminating Point, 
and the Place of the Nonageſime Degre anſwering in a 
Right Sphere. 

Take this Culininaliag Point, or Cuſp of the renth Houle, 
and with it enter the Table of the Nonage time Degree in 
the Latitude you intended, and there is the Place of the No- 


| nagefime Degree forthe Time and Latitude propos'd, 


EXAMPLE. 


Anno 1731, July 10, at 7 in the Evening, i in the Latitude 


of 53 Degrees 22 Minutes North, I demand t]he Place of the 


Nonageſime Degree . 

Sun's Place 3 my Table: S 28 20 14 
Sun's Right Aſcenſion 120 27 © 
Time from Noon 105 0 O 
Sum, R. A. M. Cæli | 225 27 © 


Now, 


— 
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Now, With the Right Aſcenſion of the Mid-Heaven 22 
degr. 2) min, enter the firſt Table of the Nonageſime De 
gree, and there take out the Cuſp of the Tenth anſwerin 
(ever minding to take the proportional Part for the odd Mi. 
nutes) which I here find to be Scorpio 17 degr. 55 min. 

With this Lenter che Table for the Latitude 33 depr. 11 
min. and there it gives me the Place of the Nonageſime Ds. 
gree Libra 99 317, 5 


Note, Thefe Tables are calculated for North Latitude, 
only ; but they may be made Univerſal, by entring the 
Tables with the oppoſite Sign and Degree of the Culp of 
the Tenth, and there are given the oppoſite Sign, Degre: 
and Minutes of rhe Place of the Nonageſime Degree. 0 
© Only obſerve, that when the very beginning of the wh p 
Tropical Signs Culminate, that then you muſt nor enter witl 
the Tables with their Oppoſires, but with thoſe Signs them. Virg 
felves, and the Degrees anſwering, is the Place of the No. the 
nagchame Degr ee, as it is titled in the Tables. e 


| 


f lo the Latitride of 51 Degrees South, 1 defire to knon 
the Place of the Nonageſime Degree, when the beginning of 
every one of the 12 Signs Culminare? 


. 5 3 


ven 2g 
me De. 
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odd M. 
1, | 
legr. u 


me De. 


Atitudes 
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Degree 
ne two 
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he No. 
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27 Degree is | 1 26 14 
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Here you ſee when Aries Culminates, I enter the Table 
with Libra, and there is given MN 30 46“; bur I do not write 
Virgo, bur its oppoſite Sign Piſces, and ſo of the reſt, as in 


_ the Example above. 


Note, The Altitude of the Nonagefime Degree is always 
equal ro he Diſtance between the Zenith and rhe Pole of 
the Ecliptie. Ws. — 
Jo the Place of the Nonagefime Degree Libra 931 a- 
bove found, add three Signs,” and it makes Capricorn 9® 31 
for the Cuſp of the Aſcendant; with which, and the Lati- 
rude of the Place on the Head of the Table of the Angle O. 
tient, is given the Altitude of the Nonageſime Degree. 


— — 


a 


Let the Aſcendant be Capricorn 9031 (as above) and the 
Elevation of the Pole 53* 22' North, I demand the Altitude 
of the Nonageſime Degree? 2 * 


Find the: Aſccadaar in the firſt Colas on the Righe 


Hand, and go ftreighrrowards the Left, till yow come under 


the Latitude 53% on the Head, and in the Place of Meeting 


are given 25? , the Altitude of the Nonagefime Degree. 


But becauſe the Tables are Calculated ro even Degrees 
only, you muſt always mind to make proportion for the odd 
Minutes, boch forthe Latitude and Aſcendanr. 


. 


berg, and fleuriſh'd in the Year 1491, Diſciple ro Regiomones- 
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And ſo on the contrary z; when the Aſcendant and Altituy 
of the Nonagelime Degree are given, the Latitude of the 
Place anſwering is given in the Tables, as I have fully ex. 
emplify d in other places of this Book, where I treat of Solar 
Spa. » me Our 1 


Note, Theſe Tables are alſo calculated for North Lati. 
tudes. Therefore to u'e them in South Latitudes, you muſt 


enter the Side with the oppoſite Sign ãſcending; and in the 


Given Latitude is the Altitude of the Nonageſime Degree. 


But when either the firſt Minute of Cancer or Capricorn A. 


{cends; it marers not whether you take the true Aſcendant, 
or its Oppoſite; for they will both give you the ſame true 
Altitude of the Nonageſime Degree; for in both Caſes, the 
Equinoctial Poluts are the Places of the Nonageſime Degree; 
conſequently, che Altitude of the Nonageſime is the ſame when 
the Aſcendant is either Cancer or Capricorn; becauie the Equa · 
tor is unalterable in the (ame Latiiude. EIN I 
So in the Latitude of 53? South and North, and the Aſcen- 
dens Capricorn or Cancer, the Altitude of the Nonegefime De- 
e is 29 28; and in the Latitude of „3“ North, and 4. 
3 nc Gemini oo, the Altitude of the Nonageſime Degree is 
19925 ; but the ſame Aſcendant Gemini o“ and 539 South 
Latitude, the Altitude of the Nonageſime Degree is 330 55; 
beau e chen I enter the Table with the Oppolite Aſcendaat, 
viz Sagitrary 0% 76. bs ao Balg sd 16 555; 
For turther ſatis faction herein, I refer you to the Conſtru- 
ction of the Tables themſelves. R 
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3. The next is a correct Table of Refractions of the Sun, 
Moon and Sta s, calculated by that great Mathematician 
Sir Iſaac Newton ; (or the Laws of Refractions | refer you 
to my Syſtem, under that Word.) He makes the Horizontal 
Retraction more by 45 than Mr. Flamfteed doth 3 and the 
French Aſtronomers make it 1“ leſs at Faris, than he did at 
But as ir falls out to be ſo little, that none but nice Inſtru- 
ments can perceive irs Effects, it was not diſcover'd to be at 
all, till Barnardo Valther's time, who was a Native of Norim- 


N. 


5. 
tude 
runs te 


for th1 

Anc 
Parall 
Nona 
tude, 
of the 


9" 


URrRANOSCOPIA, 301 


nut, See Marcus Manilius, Fol. 43. The Curve which a 
Beam of Light deſcribes, as it approaches the Earth, is one 
| of the moſt perplex d and intricate that can be propos d. 

As the Altitudes of the Stars, Sc. are raisd by the Re- 
fraction (as per Tabſe) ſo their Diſtances from each other 
are contracted in hatſoever Poſition they are taken, viz. 
1“ in every Degree of Diſtance when they are in the Hori- 
zon ; ſo that the Niftance, for Example, of 30“ loſes bur 
30 in an Horizontal Site | 

Bur if the one Star be 30, and the other 60 degr. high, the 

| true Diſtance 30 degr. will appear to be only 29 degr $9 

min. But if one be 20 degr. high, and the other 30 degr. 
high, it will be lefſen'd by abo e three times as much, or by 
1141“, the Difference ftil] decreaſing, as the Objects are 
more Elevated above the Horizon. Phil. Tranſ N?. 368 


— ” W . 


4, The Fourth is a Table of the Moon's Parallax in Al- 


| ritude, which by the Horizontal Parallax on the Head, and 
the Moon's Altitude in the firſt Column on the Left hand, 


and u here they meet, is the Moon's Parallax in Altitude at 


| that time, which always makes the Moons true Altitude ſo 


much leſs, as is her Parallax. 


This Table I calculated by Prob 38, of my Syſtem. 


—_—_— 


——_ 4 * 


5. The Fifth is a Table of the Moon's Parallax in Longi- 
tude and Latitude, which on the Head begins with 1, and 
runs to 625, being the Moon's Horizontal Parallax to ſerve 
for this purpoſe. 

And the firſt Column on the Lefr hand, is in finding the 
Parallax in Longitude, the Diftance of the Moon from the 


Nonageſime Degree. But in finding the Parallax in Lati- 


tude, the Numbers in the firſt Column are the Complement 
of the Altitude of the Nonageſime Degree. | 


eee 
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2 The Table i is thus made: 1 . | 


wo WE 
5 


Admir 1 Nit Horizontal Pardllsz' be 37 500 the 


q Akirude of the Nonagefime Degree 305, what e Number | in 
; * 70 muſt anſwer chem 4 | | 
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* d ; a % "A . 0 TY 
. * * * 50. 


Moon's 3 ien LL. © 36 LL. 9. e 
Altit. of Nona geſime Degree 8. Ag 0 Sine 9.698970 
Nel in the Table 0 28 LI. 9 ore 


4 
45 
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The Table of As Moon's Parallazes is of exceftentul 
in determining the Quantity of any Solar Ec)ipte to any 
Particular Place on the Earth, as Iwill ſhew aaon. 


1. For the Parallax in Longitude. 


Enter the Table with the Moon's Horizontal Parallax on 

the Head, and the Altitude of the Nonagetime Degree in 

the firſt Column on the Left hand, and in the common An- 

gle, or Place of meeting, is a Number which J call the Ho- 

rizontal Parallax in Longitude. 

Then with the Diſtance of the Moon 1 the Nonagelime 

er in the ficſt Column on the Left hand, and the Horizon- 

tal Patallax of Longitude on the Head, Burst the Parallax of 
the Moon 1 in ende. 
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Alt, Nor 
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EXAMPLE. 


Ter the Horizontal Parallax of the Moon be 56', the Alti- 


tude of the Nonagefime Degree 30?, and the Diſtance of the 


Moon from the Nonageſime Degyee 720: : Whar s the Para lax 


of the Moon in Longitude? 


> 


| F” 0 7 
Moon's Horiebatel er i 0 362 740 
Altitude — 2174 30 00 8 Gives 28, 
Theng | 
2 65 


Horiz. Prall. 110 Longitude o 287 Gives 26 3b” jp the 
Diſt.) from Nonag. Degree 92 o Parallax of the 
LIVER of, (Moon in Longitude. 


2. For the Parallax of thie Moon in Latitude. 


Enter the Table on the Head with the Horizontal Parallax 
of the Moon, and the firſt Col amn on the Left hand, with 
Complement of the Altitude of the Nonageſime Degree; and 
in the Place or meeting is the trize Parallax of the Moon in 
Latitude. 


EXAMPLE. 


Admit the Horizontal KISS of the Moon, and the A. 
titude of rhe Nonageſime Degree doe as before: Whar' s the and 
rallax of the Nb! in Altitude? | 


0 „ 


Horizontal Parall ax of the Moon o 567 Parallax Latit. 
Alt. Nonag: Degn. 720, Complem. 18 o 15118“ 


Becauſe the Tables are caiculated to even Minutes of Ho- 
rizontal Parallax, z nd to even Degꝑrees of the Altitude of the 
Nonageſime Degree, &c. wheu they contain Degrees, Mi- 
nutes and Seconds, you muſt rnind to make. proportion for 
the Minutes and Set onds, as in the following 


EX AM. 
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the Place of the E Nonageſime Degree, and win thete find t 


EXAMPLE. 
Let the Horizontal Parallax of the) be o 60 15 
Altitude of the Nonagefime Degree 350 33 o 
Diſtance of » from the . 2007 $0.0 


What is che Parallax of the Moon i in a Longitude ans Ly 


titade? 
odznarioh: 
5 : _ 


Moon's Horizontal Parallax | 0 23 p 
Aitirude Nonageſime Degree | 1 33 0 P a 310 


Then, 


G #0 


Horizontal Parallax )' s Longirude o 46 31 2 Gives 261! 


Din. I from W Degree 34 1 0S Par. 


Second! ; 
| 5 N ELLER OE 
Hor'zonral Parallax of the Moon 1 0 15 ? Parall. Lat. 
Air. Nonagel. 509 33 Complem. 39 27 ox 187175 


— 


4 


6. "Ta how to examine the r of, aj 
Solar Eclipſe in any Place on the Globe. 


To the Time of the Viſible Conjunction. ry the Moon 
Horizontal Parallax and True Latitude; which nole 
down. 


Then to that Time, and the Given Latirkde;- find rhe No 


nagefime Degree and its Altirude. 
Take the Difference between the place of the Moon, al 


Moon's Parallax in Latitude. 


Appl 


Vib! 
Differ 
Vib! 
Equai 
Sun's 
Sun's 
Time 
Sum, 
Cuſp 
Nona 
Sun's | 
Diſt. o 
Horiac 
Aſcend 
Altitud 
Compl 
Paralla 
Paralla 
Moon's 
Vifible 


Sum of 
Parts de 
Digits! 
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Apply this as the Caſe requires, to the true Latitude of 
the Mbon, and by it you will plainly fee the Quantity of the 
Sun's Ecliple in that Laricude.. N 


ET AML E. 


Let it be required to find the Quantity of the Sun's E- 
| clipſe that happen'd Anno 1733, May 2, in the Northern 
Parts of Scotland, which lies in the Latitude of 59 Degrees 
North? ; | | 

OPERATION. 


By a former Calculation of mine the time of the 


6 310 
| = | | | d. h. 9 I 
Vifible Conjunction at London is May 2 6 35 39 
Difference of Meridians ſub. | 20 & 
1 Viſible & near Faro Head in Scotland 2 6 15 39 
5. 'W Equation of Time ſub. 5 c 4 6 
a; Sun's Place then from my Tables 8 22 52 27 
Long BY Sun's Right Aſcenſion © | 50 27 0 
| Time from Neon add G | 93 54 45 
| Sum, is the Right Aſcenſion M. Cali 1144 21 45 
1. Lat, Cup of the Tenth Q 21 59 o 
174 Nonageſime Degr. in Lat. 599 North R 411 0 
Sun's Place ſub. | Oo 22 52 0 
bit. of © and ) from Nonageſime 2 I1 19 © 
IM Horizonral Parallax of the Moon | x o 8 
f Aſcendant | | ; Na 45 
ot A Altitude of the Nonageſime Degree 48 12 0 
1 Complement —— 41 48 o 
Parallax of Longirude of the Mo6n o 42 27 
Moon Parallax of Latitude of the Moon o 40 5 
ch no Moon's true Latitude N. DO. © 43 16 
Vifible Latitude of the Moon N. D. | 2 Is 
che No Sum of the Semidiameters of Sun and Moon 32 41 
arts deficient 3 29 30 
on, 2 Digits Eclipſed are on the upper fide it 8 
nd | 


Steondh, 1 would have how the ſame its will appt 


at the Iſland of Jamaica? 


0 P E RA T 1.0 N. 


vis eee CY 


Difference of Meridiuns fu. 

Vikble Cop junction ar Famaica 

Sun's true Place then from * Tables 
Sun's Right e 
Apparent Time from Noon at Famaica ada © 
Right àAſcenſion Me Cas | 

M. Celi in the Eclipric, Cuſp 1 oth 
Nonag. Degree in Latitude 180 North 
Sun's Place ſub. — — 

Piſt . of Luminaries from Nonag. 3 
Horontal Parallax of nag Mvon '.. 
Aſcendanr 
_ Akirude of rhe Nonagelime Degree | 
Comptement — 
Parallax of VERO of the Moon 
Parallax of Latitude of che Moon 
Moon's true Latitude N. D. 

Viſihle Latitude of the Meon 
Sum f the Seid. of the Sun and Moon 


. 


2 635% 
58 92.45 & © 


' 


_ Hence, becauſe the Vible Latitude of the Moon at the 
time of the Viſible Conjunction of the Sun and Moon ex- 
ceeds the Sum of their Semidiameters, proves, that there 
"my not be any Eclipfe at all at the Place above-menti- 
one d. | 

After the ſame manner may the Quantity of any other 
— Eclipſe be nearly determin'd at any Place on the 


ViGble Conjunctions at theſe two Places are nor truly found 


| of the Viſible Conjunction at London, as is there done; be- 
cauſe the Parallaxes of the Moon in Longitude (on which 
the Viſible Conjunction depends) are not the ſame that they 
are at London, But however, this Method is ſufficient to try 
whether or no an Eclipſe of the Sun will be ſeen at ſuch a 
Place ; and if ViGble, what part of che Snn's Body ſhall be 


* 


obſcur d, and (nearly) how much. 


Alſo, if you recken 184 Miles North and South, from the 
Parallel of London, you will nearly have one Digit to be 
added or ſubtracted ro or from the Quantity of the Sun's 
Eclipſe at London, counting 69.5 Miles to one Degree on the 


2 
* 


Earth's Surface. 


Theſe I propoſe as an Eſtimate, and nor for perfect 
Truths; becauſe the Moon's Parallax in Latitude, on which 
the Quantity of the Sun's Eclipſe depends, is in a continual 
Flux; and therefore a particular Calculation to any Place 


is what only js perfect. 


- But here 1 muſt remind my Reader, that the times of the 


ſubtracting the Difference of Meridians from the Time 


Lo 
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' 
' 
; 
} 


308 UX ANOSCO PIA. 


* ͤ— __w 


5 2 

CHAP. XXIII. 7 

An Abſtract of an Act of Parliament, which it 
Offers a Reward for the Diſcovery of the WM © 
Longitude at Sea. - | | 2c 
1. Stat. 12. Anne, Seſſ. 2. Chap. 15. 2 


Nacted, That theLord High Admiral of England, or G 
the firſt Commiſſioner of the Admiralty, the Speak- i 
r of the Houſe of Commons, the firſt Commiſſioner of by 
the Navy, the firſt Commiſſioner of Trade, the Admirals ©? 
of the Red, White and Blue Squadrons, the Maſter of W 
Trinity- Houſe, the Preſident of the Royal Society, the mi 
Royal Aſtronomer of Greenwich , the Savilian, m 
and Lucaſian Profe ſſors of the Mathematicks in Oxford We 
2nd Cambridge, all for the time being; the Right WM Pr 
Honourable Thomas Earl of Pembroke and Montgomery; Ce 


PL1/ip, Lord Biſhop of Hereford ; George Lord Biſhop i 2 
of Rriſtol; Thomas Lord Trevor ; Sir. Thomas Hanmer, Fab 


Baroner, Speaker, &c. Francis Roberts, James Stanhope, We 
William Clayton and William Lowndes, Eſqrs. fhall be en! 
Commiſſioners for diſcovering the Longitude at Sea, 
and for examining all Propoſals relating to it; and that WF 
any five of them may receive Propoſals for that pur- BW Y. 
pole, and if they be ſatisſied of the probability of ſuch Sea 
Diſcovery, they ſhall certifie it to the Commiſſioners 
of the Navy, with the Author's Name ; and on pro- 
ducing ſuch Certificate, the Commiſſioners of the Navy 
ſhall nake Bills for any Sum not exceeding 2000 J. as 
they ſhall think fir, for making the Experiment, payable 
by rhe Treaſurer of the Navy, who ſhall pay it imme- 
liaxely out of any Money unapply d, for the uſe of the 
Navy. 2. After 


it determines the ſame to one Degree of a great Circle, 


Diſtance; and one half of ſuch Reward ſhall be paid 


| ſuch Certificate the Commiſſioners ſhall make out a Bill 
| for the reſpective Sums to which the Author ſhall be 


Navy. 


2 towards the Diſcovery of the Longitnde at 
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2. After the Experiment is made, the Commiſſioners 
appointed by this Act ſhill determine how far, and to | 
what Degree of Exactneſs tis practicable, 
3. The firſt Diſcoverer of a Method for finding the 
Longitude ſhall be entituled to a Reward of 10000 J. if 


or 60 Geographical Miles; and to 15 c00 J. if it deter- 
mines the ſame to two thirds of that diſtance; and to 
20000 J. if it determines the ſame to one half of that 


when the Major part of the Commiſſioners agree, that 
ſuch Method extends to the Securiry of Ships within 80 
Geographical Miles of the Shore, which are Places'of 
the greateſt Danger; and the other half, when a Ship, 
by the appointment of the Commiſſioners, ſhall Sail 
over the Ocean from Great Britain to any part in the 
Weſt-Indies which they ſhall nominate for the Experi- 
ment, without loſing their Longitude beyond the Li. 
mits mentioned. 8 | 

As ſoon as ſuch Methods ſhall be tried and found 
practicable at Sea, within any the Degrees aforeſaid, the 
Commiſſioners ſhall Certifie the ſame to che Commiſ- 
ſioners of the Navy, with the Author's Name, and on 


entituled, and to be paid by the Treaſurer of the 


This AZ has encouraged many to bend their 
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The Names of ſuch as are come te hatid, with the 
Times when they publiſh'd their Notions, F rank 

in their Order, thus: 1 . 
Mun Bond, 1676, By the Magnetical Needle, 
AVE Mr. Ed. Harriſon, 1696, Of the - ſeveral Methods pro- 
£3 $136 pos'd. | O00 . is 5 
The Rev. Mr. Geo. Keith, 1709, By the Fixed Stars, Scheder, 
Mr. Francis Cawood, 1712, By Inſtruments, called Acute Aſtre- 


nomer. 


Mrs. MWbiſton and 


| Diteon, i714, By Explolion. 

"Mr. Sohn Ward, 1714, By an Automaton. 

Nr. lam Hal, 1514, By a Watch and the Sun at Riſing: 

Mr. * 714, By Celeſtial Obſervations, aud Wat. 
Rt - 10 | 


1 


Mr. Steph. Plank, 1720, By the Moon ſeparating from the 


„ © þ 2"; ON ee 2's 9 4 
Mr. Tho. Holder, 1323, By a Nonfenfical Inftrument, © 
Mr. Geo. Gorden, 1724, By obſerving the Eelipfes bf Fapitit's 
Satellites. W 
Capt. Jacob Rowe; 1725, By an Horometer. 
Mr. Fackſon; 1726, By a monſtrous Machine 
The Saitor's Propoſal, 1726, By ps Viſible Deelination. 
Mr. Rob. 1/1ight, 1728, By J's Place, Oc. 3 


25 1 . 


- 1% a = 4.03 Tr "IP + +. 2 r | 
. . * \ 18 Sun! 
Mr. R Lock 1730, By the Moon receding from the Sun, A, 


Mr. John Bates, 1730, By Chimæta's in His Brat. 
Mr. Whiſton, 1731, By the Dipping Needle. | | 


My. Eli. Pledger, 13 1, By a fluid Quadtabt. Littirdd2; 1 


Mr. Benj Parker, 1731, By the Moon's Southing. 
Mr. John Gueſt, 1731, By an Armillary Sphere. 
Mr Rob, Wright, 1732, By the Moon's Place. 
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ms and Denim Parts of the Moon's 
Light, to every Hour of the firſt Day after her Change, 


. \ Moons, | {jMopn's| 
Digits Age Digits Age Digits 
Ii ght. 3 - light, | Days. light. 
1 f OA 2 4 D 
n {0,5 —— Soy 36 51 Ro—_ 
06 97966-4490 | 0.3135592\/29 0.436814 
1016949 2 4 1.627184 28 - | 1.2203406 
13539323 [ 2.4406776 27 2.0338998 
1694915 4 f 3.2542368 26 2.84745 90 
20338985 | -4 0577960 25 3.665 10832 
2372881[6 4.88133 5 24 4-4745774 
271486447 | 5:6949144 22 | 5-8881366 
30 847 8 6.50 14736 22 6.10169 58 
3389830 [ 7.3220325 21 6.9152550 
372881310 8.135592 20 7288142 
406 $ 9491518 19 | 8.5123734 
+44096779 | 13 9.767104 18 2 | 9 3559328 
474576213 | 13$0.5762696[17 10.489918 
308474516 f11.3899288 189 10 9830510 
SS. 13 1 HE | 
176271114 18 12. ———'[r5 * [11.7966102 
4191894} |. is is | | 
4440677 -Ths | | 
6779660 | 4 ; 
71186433 5 8 
7457626 T* 
WW ima 
«9135592 k 
X 4 4 
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A Table of the Time that the two Pointers in the Grid 
Bear will be upon the Meridian above the Pale 
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ln Page 312, the Time 1s 2 too little. 
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Uſe is, to find the true, or eoxreteq'- Variation ef the 
Moon. The other ſhews the Moon's greateſt Variation in 
the Octanrs. ro be 35 Minutes, x0 Seconds: But then at 
is in he mean Diſtance of the Sun from the Bari. 

The Differences that arife from the Curvature of the 


Orbis Magnus, and the ſtronger Action of the Sun upon 


the Moon when Horned and New, thay when Gibbous and 


ing in a Proportion compounded ot the duplicate Ratio 
of the time of the Synedical Revolution of he Moon (the 


dime ei the Year being given) directly, and the wipli- 
cate Ratio of the Sun's Diſtance from the Karth inverf- 
ly, Whenee Dr. Hallen, by this Table, makes, the great 
eſt Variation in the Sun's Apogee, 33 Minuies, 16 Se- 

conds; and in his Perigee, 37 Minutes, 13 Seconds; the 


Eccentriciry of the Sun being tc the tranſverſe Diameter 


of the Orbis, Maguys, as 16.3 to 100. 
Io find the correc Variation by this Table, che Rule is, 


Having found the Variation of the Moon, agreeing to 


her Diſtance from the Sun, by the Table, Folio 101, re- 


duce the ſaid Variation into Seconds, and then find the 


Logarithm thereof, as if it was an Abſolute Number. 


Next, with the Sun's Mean Anomaly, take out of this 


Table the Logarithm anſwering thereto ; and ſubtract 


it from the Logarithm firſt found; and the Remainder is 


the Logarithm of the correct Variation, as per Example. 


In the Example of the Calculation of the Moon's Place; 


Folio 88, the Moon's Variation there is put 32 49/1969“ 


The Logarithm of 1969“ is = 4.294246 


With the Sun's Mean Anomaly 
108. 190 461 35", I find; the 0.01 82 — 
Logarithm in the Ta te ro 
be ſubtracted, is - 


Corr. Variation 3128“ 1888 Log. 3.276046 


Example 


Tu foregoing Fable, ſhould have been placed e fel. 
4 law the: Table of rhe Moon & V aviation, Folie rok. is 


Full, are attow'd: For by this Table, the greateſt Varia- 
tion in the other Diftances of the Sun from the Earth, be- 


* 


Example 2. uppols the Sun in Pede and the Moon 
diftanr rom the Sun 95 5 Degrees, being in her 8 1 


demand her greateſt riation ? 


* Variation per Table, Fol, 1% is Ty ro = 497 
'=2110' Log. =" | 2 
19 found by O mean Anom, 65 00 0 gf 0" is 9.9753 


— — 


Corr. Variat. of) is 37! 4233 '=Log.= =3-343982 - 


f 


Note, The Cogktichim found by of the Sun's mean | al 


muſt always be ſubtracted, and not added. But when (as 
in the laſt Example) the Logarithm to be fubtracted exceeds 


the other Logarithm, the Radius muſt be added, that Sub- 


traction may be performed; as is — if the pres N 
are mn ew reread 


7 = _ 


= This 104 thi e lan Pages were 1 me mY 2 
G unknown (to whom I return my hearty Thanks) 


being a Correction of the Moon's. Variation in Page 101; 
which having diligently — and * it TOP uleful, 
it merits a Place 1 in this Work: 
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